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SEQUENCE LISTING 

<110> watkins, Jeffry Dean 
Pancook, James David 

<120> Butyrylcholinesterase variants That Alter the Activity of 
Chemotherapeutic Agents 

<130> X16700 

<140> PCT/US 03/038684 
<141> 2003-12-04 

<150> US 10/310,666 
<151> 2002-12-04 

<150> US 60/509,072 
<151> 2002-12-04 

<160> 201 

<170> Patentin version 3.3 

<210> 1 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 1 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 
Page 1 


aaacccagat 


tttggtgggt 


960 
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gttaataaag atgaagggac agctttttta gtctatggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga pgccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

* 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 2 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> Xaa = Ala 

<400> 2 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

■ 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

« 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 
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Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

i 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 3 
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<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 3 

y day a L^awa 


L Ld Ldd L Ly L 


ddLdddydd L 


nnaaaantra 
yyddddy LLd 


gagggatgaa 


cttgacagtt 


fin 

DLF 


tt tyy LyyLd 


rnn+aaranr 
L.yy LaaLayL 


L L L LL L Ly y d 


dLLLLLLdLy 


cacagccacc 


tcttggtaga 


1 ?n 


L L iLyaL LLa 


ddddyLLdLd 


y LLLLLydLL 


ddy Ly y ll Ly 


atatttggaa 


tgccacaaaa 




La LyLaad L L 


LLLyLLy LLd 


yddLdLdydL 


Ldddy L L L LL 


caggcttcca 


tggatcagag 




d Ly LtjydaLv, 


LdddLdLLyd 


LLLLdy LLjdd 


narf/iff 4-at 
ydLLy L L Ld L 


atctaaatgt 


atggattcca 


3nn 


yLaLL LaaaL 


raaaaaatnr 
Ldddadd LyL 


LdL Ly Ld L Ly 


atafnna^t"t" 
d Ld x.yy a L L L 


atggtggtgg 


ttttcaaact 


3 An 


nnaaratrat 
yydaL.aLi.cLU. 


LIL LdLd Ly L 


L Ld LydLyyL 


ddy l t ll ty y 


ctcgggttga 


aagagttatt 




y Lay Ly LLaa 


Ly ddL. Ld Lay 


ygtgyy i-ycc 


L Ldyyd L LLL 


tagctttgcc aggaaatcct 


HOXJ 


y<*yy l. LL.L-dy 


yyddLd Lyyy 


tttatttnat 
LLLdLLLydL 


LddLdy l i.yy 


ctcttcagtg 


ggttcaaaaa 




dd Ld L ay Lay 


L.L. l l Lyy Ly y 


aaatrr^aa a 
ddd LLL Lddd 


dy Ly LddL LL 


tctttggaga 


aagtgcagga 


Ann 


yLayL l LLay 


L Lay ll Ly La 


tttnrtttrt 

LLLyLLLLLL 


LL Lyy ddy LL 


attcattqtt 


caccagagcc 


DDLI 


d l ll Ly Laaa 


y Lyy l LLLyL 


kaatnrtrrt 

IV dd Ly L LLL L 


tnnnrnntaa 

L yyy ^*yy taci 


catctcttta 


tgaagctagg 


7?n 




LyaaL l LayL 


Laaa l l y a l l 


yy l Ly l ll Ld 


gagagaatga 


gactgaaata 


7Rn 


a LLaay i_y ll 


l Layaaa Laa 


ay a llllloo 


naaattrttr 
yddd L LL L LL 


tgaatgaagc 


atttgttgtc 


OHU 


lll i.a Lyyyy 


r* k r c 1~ 1" 1" n 1~ c 

LIVLL L. L. Ly LL 


ay LaaaL l l l 


yy LLLydLLy 


tggatggtga 


ttttctcact 


Qnn 


y a l a n_ay 


uv.u La L LdL L 


l y aa l l l y y a 


Ldd L L L CLCLcLcL 


aaacccagat 


tttggtgggt 




y l uaa uaaay 


a LyaayyyaL 


a y L L L L L L La 


y l l La Lyy Ly 


ctcctggctt 


cagcaaagat 


i n?n 


aav.aa uciy i_a 


i_ v_ a luu\- way 


aaaayaa l l l 


Ldyyddyy l l 


taaaaatatt 


ttttccagga 


lORn 

xuou 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 
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tgatggactg 


gaaaaatcaa 


1680 



* 
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tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 



1722 



<210> 
<211> 
<212> 
<213> 



4 

574 

PRT . 

Artifi cial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 



<220> 

<221> VARIANT 

<222> (284). .(284)' 

<223> xaa = Ala 

<400> 4 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys pro Gin ser 
35 40 45 



Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 



val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 



85 



90 



95 



145 



150 



155 



160 
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Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

• 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly xaa Pro Leu Ser val 
275 280 285 

* 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 
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405 410 415 



Phe' Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485' 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 5 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 
<400> 5 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 
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aaaacatcat 


ctttacatat 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 


aaaactccaa 


aaaacataaa 

yy wuv « w ^yyy 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 

UU ^ Cl CCiy C »-*.y 


cctttaataa 

v-v. i- Lyy v. y y 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


araacttcaa 

y V~U.y W \_ CV»Uy 


ttaacctaca 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


at: t eta raaa 


ataattccac 

y L yy »- ^^^y*- 


kaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aaraoaarat 


toaarttaar 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 




ttaoaaataa 

i. l ci y ci c* ci Lao 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


V— v_ v_ c ci k_ y y y u 


Ct CCtCaat C" 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

ZJ \J\J 


naratnrrafl 

y CL V_CL l_ y L\.uw 


aratattart 

Cl V_ Cl L CI L LUV. V. 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaao 


ataaaoaaar 

a i_y aa.yyyci.v_ 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aaraataota 

ciciv_cici i_ay l ci 


trataar taa 

L V» Cl C aa\> LUU 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


ntnantfiant 
y ^-y^y L y a y *• 


ttnflaaaaaa 

\m c y y cl cl CL y y a 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaar c taaaa 


artarrotna 

cl v_ c ci v_ v_ y c y a 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

-L- t- \J\J 




adttrarcaa 

ci y V> l. V- Cl V» V™ CL %JL 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttaaar arc 


aatcctccaa 

y ci c v- c i_ v> cuu 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


i 

aaaattaaat 

y a cl cl v> lu oa c 


ttatctttaa 

i_ cy c v. c i_ Ly y 


tttarrtrtn 


y dddy ddydy 


ataattarar 
d Ldd L LctLclL 


aaaanrrnan 
daddy t- v.y dy. 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 6 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 
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<221> VARIANT 
<222> (286) . . (286) 
<223> L286Q 

<400> 6 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

t 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100, 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
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225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Gin Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin, Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
. 355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

■ 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Glh Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 7 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 

<400> 7 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctccttcgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 
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X16700B_US 

aratattart 
dLdLdL Lai. L 


seq list revised Natl 
tgaacttgga caatttaaaa 


12May2005 . ST 2 5 . txt 
aaacccagat tttggtgggt 




y L L d d Ldddy 


atnaannnar 
d LyddyyydL 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


X\JC.\J 


ddCdd Lay La 


Ltd LddL Lag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


i nan 

1UOU 


g ugag cgag l 


ttnnaa anna 
L LLjydddLjyd 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 AC\ 


dLjaLLLyddd 


aL LdLLy Lyd 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


xzuu 


f~ r~ r% f~ s~ -\- 1~\ r\ 

cccgccLLgg 


dy LLLdLLdd 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 




L L LydaCdCC 


ga lcc Lccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 




gdddLLgddL 


t tg tct l tgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


.LpoU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 

• 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 8 
<211> 574 
<212> PRT 
<213> . Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227) . . (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286), .(286) 

<223> L286S 

<400> 8 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
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50 55 60 

Cys' Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Ash Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

t 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 ' 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Ser Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

• _ 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 
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Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 



<210> 9 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 9 

y QQU U l_ y U V— U 


tcataattac 


aaraaaaaat 

uuv.uuuyuu i. 


aaaaaaatra 

yy ciuaay l v_ci 


oannnataaa 
y a yyy° L y QQ 


cttaaraott 

V— l. \_ y u v. u y «- l. 


60 


ttt aaTaac*\ 


c a a 1" a a c a o c 

v_yy Luuv.uy v. 


rl"1"1"rt"t*oaa 

v. u i_ u v_ i. Lyy u 


u i_ LV.V.V. i_ a. v_ y 


fa ranr r arr 


trttocitaoa 
*-yy *-<*y» 


120 


rttr oattf a 

v_ L i_ v_ y ci i_ i_ v. a 


aaaaor rar a 


otr trtaarr 

y Li- uv- Ly av.\. 


aantootrto 

Q«y «-yy Lv.ty 


afatttooaa 

uwu. l. l. tyy u u 


tnrraraaaa 

LyLLuv. u uuu 


180 


i"at*cicaaai"i" 


c t "t a c 1" a T*c a 


aaarataoat 

y u u V- u Loya i_ 


raaaottttr 

v_uuuy L L L l_ v_ 


raoorttrra 


tonatraoan 


240 


at ataoaarc 


raaaractaa 


cctcaotaaa 

l,v» vv_uy i_yuu 


oartatttat 

y uv. l y l l l u w. 


atrtaaatat 

u v_ Vw luuu v_ y w 


atoaattr r a 

u Lyy u l l l> v. u 


300 


acacctaaac 

y V_ CA V_- V— I.UUUV- 


caaaaaatac 


cactatattn 

v_ u v_ i- y lu *- w y 


at*a1"aQa1"t"1" 

u i»u Lyyu l i- *- 


a taataataa 

au yy *-yy *-yy 


tttt caa art 

L L L\_UUUV> L_ 


360 


aaaacatcat 


ctttacatat 


ttataataac 


aaatttctaa 

uuy i» i_ i_ v_ Lyy 


ctroaattaa 

i_v_yyy v. tya 


aaaaattatt 

uuy ay i. lu l l 


420 


ataatatcaa 


taaactataa 


yy L yyy «-y 


ctaaaattct 

v — Luy y u ^- v_ v_ 


taactttacc 

my v_ v_ v_ v_ y v — v_ 


aaaaaatcrt 


480 


aaaactccaa 
y yy v.uy 


aaaacataaa 


tttatttaat 

L. V_ L_ LA L- V- V- LJ (A L. 


caacaattaa 

V* LA LA LA \J L- ^ t4 t4 


ctcttcaata 

V— L. V- L. L. V— LA VJ L> LJ 


qq ttcaaaaa 

MM L> L- LA LA LA LA LA 


540 


aatataacaa 


cctttaataa 

v. v- l *-y y *-yy 


aaatcctaaa 

LA LA LA L. %— V* I— LA U\A 


aatataactc 

LA %4 \— L4 L. Wl LA ^« \— V* 


tctttaaaaa 

*_ v. i. \_ i_yyuyu 


aaatacaaaa 

uuy Ly v.uyyu 


600 

v v 


acaacttcaa 

y v. uy w l %_u^ 


ttaacctaca 


tttactttct 

W L- ^ Lj L«» L» L. ^ X— . \_ 


cctaaaaacc 


attcattatt 

LA V W L»Vi ^ W %4 W W 


caccaaaacc 

^» LA ^» LA LA %J 


660 

V/ V L^ 


attctacaaa 

LA W L» ^mp W *A %A»A 


ataattcccic 


kaatactcct 


taaacaataa 


catctcttta 


taaaactaaa 

\_yuuy v. lu«^«2 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctcattc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 
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1500 
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ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 

<210> 10 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> C227) . . (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286) . . (286) 

<223> L286H 

<400> 10 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1.5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 
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Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro His ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

■ 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 11 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 11 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
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x16700b_us 


seq list revised Natl 


12May2005 . ST25 . txt 




tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


acacctaaac 


caaaaaatqc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


aaaacatcat 


ctttacatat 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


aaaactccaa 


aaaacataaa 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 


cctttaataa 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

V/ V/ \J 


acaacttcaa 


ttaacctaca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 

W \J \J 


att ctacaaa 




gaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 




taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


v. v_ v_ L y yy u 


ctccttaatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaaa 


ataaaaaaac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 

-J- \j \j 


ataaataaat 


ttaaaaaaaa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttaa 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttaaacacc 


aatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


aaaattaaat 




tttarrtrtn 




7\ T PI a t* T 3 C 3 c 


ciciciciyv_^_yciy 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 12 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



Page 20 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> F227A 

<220> 

<221> VARIANT 

<222> (286).. (286) 

<223> L286W 

<400> 12 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 
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Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser Ala Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Trp ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 
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Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 13 
<211> 1722 
<212> . DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 13 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


gaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 
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aacagaacgt 


X16700B_US 
tgaacttagc 


seq list revised Natl 
taaattgact ggttgctcta 


12May2005.ST25.txt 
gagagaatga gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgcc 


kgtaaacttt ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


, acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta gtctatggtg 

» 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 ' 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 14 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> F227A 

<220> 

<221> VARIANT 

<222> (287).. (287) 

<223> xaa = Pro 

<400> 14 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

« 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

i 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser Ala Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu xaa val 
275 280 285 
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Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 

305 310 315 320 

■ 

« 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

i 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

, 405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
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530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 15 
<211> 1722 
<212> DNA 

<213> Artificial 
<220> 

<223> Synthetic butyrylchol inesterase variant 



<400> 15 

/-» -a -5 f*y -5 +- f*\ —\ /— "a 

yddgdigdCd 


xca tad x xgc 


"a /~ -a ra -~% -a 

ddCdddgddU 


ggaaaag xca 


gagggaxgaa 


exxgacagxx 


AO 


■♦- f~t f~% ■♦- /a « /— -a 

xxxggxggca 


egg tddCdgc 


clllcl igga 


axxcccxaxg 


cacagccacc 


xcxxggxaga 


1 *>n 


/~ +- —\ -♦- /"» -a 

CI LCydLlCa 


-a —\ —> •-» /->• /— -a /— ^ 

ddddgCCdCd 


g tc ic xgacc 


aag xggxc xg 


a id x x xggaa 


/"i ^» »a ^* "a ^ *a "a 

xg.ccacaaaa 


■ t on 

J-OU 


LdtyCdddL L 


^* •♦- +■ *~ +- <~i +■ /~ ^ 

CLigLtg icd 


<~i *a ^ ^* ^ "t~ ^ /i -a ■*- 
gddCdLdgdL 


Ldddy LLLLL 


caggcxxcca 


xggaxcagag 




atntnnaarr 

diy LyydaLL 


LdddLdL Lyd 




ydLLy L L Ld L 


dXCXdddXgX 


■ 

dtyydL LLLd 




nrarrtaaar 


raaaaaatnr 
Ldddddd Ly L 


LdL Ly Ld L Ly 


dLdLyydLLL 


axggxggxgg 


+-■♦-■♦-'♦-^-3 3a^"t" 
LLLLLdddLL 




ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagectgea 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


gaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttggg 


tgtaaacttt 


* 

ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


atggttttta 


gtcatgggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 
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tgggagtgat 


gcatggctat 


1320 
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gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



16 

574 

PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 

(227).. (227) 
F227A 



VARIANT 
(287). .(287) 
S287G 



VARIANT 
(328). .(328) 
A328W 



VARIANT 
(332).. (332) 
Y332M 



<400> 16 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 
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Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Ala Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr pro Leu Gly val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

Page 29 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

val Asn Lys Asp Glu Gly Thr Trp Phe Leu val Met Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

. 340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

t 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 
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<210> 17 

<211> 711 

<212> DNA 

<213> Mus sp. 



<220> 

<221> mi sc_f eature 

<222> (1) . . (711) 

<223> Mouse anti-EGFR antibody variable light chain 



<400> 17 
atggacatga 


gggtccccgc 


tcagctcctg 


gggctcctgc 


tgctctggct 


cccaggtgcc 


60 


aaatgtgaca 


tcttgctgac 


tcagtctcca 


gtcatcctgt 


ctgtgagtcc 


aggagaaaga 


120 


gtcagtttct 


cctgcagggc 


cagtcagagt 


attggcacaa 

* ♦ 


acatacactg 


gtatcagcaa 


180 


agaacaaatg 


gttctccaag 


gcttctcata 


aagtatgctt 


ctgagtctat 


ctctgggatc 


240 


ccttccaggt 


ttagtggcag 


tggatcaggg 


acagatttta 


ctcttagcat 


caacagtgtg 


300 


gagtctgaag 


atattgcaga 


ttattactgt 


caacaaaata 


ataactggcc 


aaccacgttc 


360 


ggtgctggga 


ccaagctgga 


gctgaaacga 


actgtggctg 


caccatctgt 


cttcatcttc 


420 


ccgccatctg 


atgagcagtt 


gaaatctgga 


actgcctctg 


ttgtgtgcct 


• 

gctgaataac 


480 


ttctatccca 


gagaggccaa 


agtacagtgg 


aaggtggata 


acgccctcca 


atcgggtaac 


540 


tcccaggaga 


gtgtcacaga 


gcaggacagc 


aaggacagca 


cctacagcct 


cagcagcacc 


600 


ctgacgctga 


gcaaagcaga 


ctacgagaaa 


cacaaagtct 


acgcctgcga 


agtcacccat 


660 


cagggcctga 


gctcgcccgt 


cacaaagagc 


ttcaacaggg 


gagagtgtta 


9 


711 



<210> 18 

<211> 236 

<212> PRT 

<213> Mus sp. 



<220> 

<221> MISC_FEATURE 
<222> (1)..(236) 

<223> Mouse anti-EGFR antibody variable light chain 
<400> 18 

Met Asp Met Arg val Pro Ala Gin Leu Leu Gly Leu Leu Leu Leu Trp 
15 10 15 



Leu Pro Gly Ala Lys Cys Asp lie Leu Leu Thr Gin Ser Pro val lie 

20 25 30 



Leu Ser val Ser Pro Gly Glu Arg val Ser Phe Ser Cys Arg Ala Ser 
35 40 45 
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Gin Ser lie Gly Thr Asn lie His Trp Tyr Gin Gin Arg Thr Asn Gly 
50 55 60 

Ser Pro Arg Leu Leu lie Lys Tyr Ala ser G"lu ser lie ser Gly lie 
65 70 75 80 

i 

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser 

85 90 95 

lie Asn Ser val Glu Ser Glu Asp lie Ala Asp Tyr Tyr cys Gin Gin 

100 105 110 

Asn Asn Asn Trp Pro Thr Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu 
115 120 125 

i 

Lys Arg Thr val Ala Ala pro ser val Phe lie Phe Pro pro ser Asp 
130 135 140 

Glu Gin Leu Lys ser Gly Thr Ala ser val val Cys Leu Leu Asn Asn 
145 150 155 160 

Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu 

165 170 175 

Gin ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin Asp ser Lys Asp 

180 185 190 

Ser Thr Tyr ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
195 200 205 

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser 
210 215 220 

Ser Pro val Thr Lys ser Phe Asn Arg Gly Glu Cys 
225 230 235 

<210> 19 

<211> 2349 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> misc_feature 
<222> (1). .(2349) 

<223> Mouse anti-EGFR antibody variable heavy chain and constant heavy 
chain hinge region of L530 
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<400> 19 
ataaaataaa 


actatatcat 


cctcttctta 


ataacaacaa 


ctacaaatat 


ccactcccaa 


60 


atocaactaa 


aacaatcaoa 


acctaaccta 

u * — v — \- y y v. V— v. va 


atacaaccct 


cacaaaacct 


at era trace 

y %- v — v. va v. V- u v \ — 


120 


tocacaotct 


ctaatttctc 

l v. y y v_ k_ ^_ v. v. v— 


attaactaac 

V* V. LUUV_ l_UUV_ 


tataatatac 


actaaattca 

u v_ vhh y V- V- v. y 


ccaatctcca 

l v- uy v. v. v. V— v. u 


180 

-A- KJ V 


yyaaayyy l l 


tanaatacirt 


aoaantoata 
yyy a y LyaLa 


*-yy«*y »-yy Ly 


y vavau lu l a y a 


rtataatara 

L LCI LUU LCILU 


240 

C ~T V/ 


rrtttrar at 


rraaartaao 


ratraar aaa 


aacaattcca 

y u vau c v. v_ v- a 


uyuyLLuay i_ 


tttctttaaa 

v. v. i_ l v. v. i_aaa 


300 


3 1" na a r~ a n tr 


1" fl C a 7K t rT a a 


tflararaflfT 
LyaLaLayLL 


atatattact 

a LCI La L LOL L 

* 


otorraoanr 

y LyLLayayL 


c c t c a c c t a c 

L L LLCILL i. a L 


360 


LCI L. y a L Lav_y 


ay v. v. Ly v, l l ex 


rtrifinncraa 
l LyyyyLLaa 


flonartrtnn 
yyy«L.LL.Lyy 


1" C 71 C 1" n 1" C T C 

LLClL Ly LL LL 


tnranrrtrr 

LULQULL LLL 


420 


aLLaayyyLL 


La tv_y y llu l 


rrrrrtnnra 

lllll Lyy La 


c~f*ctf*f~t_Ta 

LL L LLL LLLa 


ay ay lull l l 


tnnnnnrara 
LyyyyyLciLci 


480 


yLyyLLL uyy 


nf~tnf~c~tfirit 
y v- LyuL uyy l 


f~aafinai~taf~ 
v_a. ay y aL LuL 


L L LL LLy aaL 


*-yy LyaLyy l 


y LLy LyyaciL 


540 


LLayyLyLLL 


LyaLv.ayi.yy 


L y LyLuLaLL 


L LL.LL.yyL. Ly 


LLL LClLCiy LL 


rtrAfinartr 

L LLCiyyuL LL 


600 

vJL*L/ 


Lav, LLLL L La 


y Lay Ly Lyy l 


ya.L-L.y lijlll 


tfeanpanrt 

LLLay Lay l L 


LyyyLciLLLCi 


nsrrtaratr 

y a l l l a l a ll 


660 


LyLaacy Lya 


atcacaagcc 


cagcaacacc 


ciciy y LyyciLa 


ayaaay Laya 


n<~<~c~aaatft 

y lll aaa ll l 


720 


tfltfiafaaaa 

l, y LyaLaaaa 


ctcacacatg 


tccaccgtgt 


l Laaay l l Ly 


aaya LyaLa l 


f*ataattnr*a 

Lu Laa l l y La 


780 

/ OL/ 


acaaanaatn 

civ. ci a. ci y aa i- y 


gaaaagtcag 


agggatgaac 


ttnaraottt 

L LyciLciy L L L 


l Lyy Lyy lci l 


nntaacanrr 

yy LuuLuyLL 


840 


t t t rttnnaa 

l i_ ll L. Lyy aa 


ttccctatgc 


acagccacct 


L L Lyy LayaL 


ttrflattraa 

l l Ly a l l Laa 


a aanffa ran 

a aay l l a l a y 


900 


1" <~t rtna c ct\ 

LL LL Ly UH-U 


agtggtctga 


tatttggaat 


neraraaaat 

y l l a l a aaa l 


a v. y Laa a l ll 


ttortatrao 

l Ly l Ly l Lay 


960 


3 a f~a ta fia 1" c 
auLu Lay a lv. 


aaagttttcc 


aggcttccat 


aoatraaaaa 

y y a v. l a y a y a 


Ly LyyaaLLL 


aaarartoar 

a aa l a l Ly aL 


1020 

J-L» C V/ 


rtraotoaan 

v- i_ V— ci y i- y a a y 


actgtttata tctaaatgta 


v. y y a v_ v. l Lay 


cacctaaar f 

LULL i_aauLL 


aaaaaatacc 

UUUUU CI Ly LL 


1080 


actatattaa 

U l i_ y LU L. v. y CL 


tatggattta 


tggtggtggt 


tttcaaacta 

v. v> cluuul v. y 


aaacatcatc 

y U. U. L U V. L U I. L 


tttacatatt 

v_ v_ v_ u l u c y v. c 


1140 


t a tna tnnfa 

La Lya Ly y v.a 


agtttctggc 


tcgggttgaa 


aoaottatto 

a y uy c c a l lu 


1" a n t n 1" r pi pi 1 - 

Lay V- y v l a a \_ 


naartatano 

y uul i_ a i_ayy 


1200 


otnaatorrr 
y *-yyy *-yLLL 


taggattctt 


agetttgeca 


aaaaatccta 

y y aa a c l l v. y 


aaactccaoa 

ay y l l l Lay y 


oaacataoat 

y a a l a Ly yy l 


1260 

-A. *— \J \J 


ttatttaatr 

C LU L U Ly CI L V 


aacagttggc 


tcttcagtgg 


Gttcaaaaaa 


PitatPiacPiac 

u v. u luu v. uy V— 


ctttaatoaa 

Lt_ui.yyv.yycA 


1320 


aatrCtaaaa 
aa LV.V. Laaaa 


gtgtaactct 


ctttggagaa 


aatacaoaaa 

a y *~yLayyay 


caacttcaat 

v_uy v- v. i_ v.uy i_ 


taarctacat 

Lay ll l y v. u l 


1380 


ttactttctc 

v. i. y v. v. l «• v> c l 


ctggaagcca 


ttcattgttc 


accaaaacca 

u L L uy u y v. lva 


ttctacaaaa 


taattccttt 

v. y y v> wll w w *- 


1440 


aatgctcctt 


gggeggtaac 


atctctttat 


gaagctagga 


acagaaegtt 


gaacttagct 


1500 


aaattgactg 


gttgetctag 


agagaatgag 


actgaaataa 


tcaagtgtct 


tagaaataaa 


1560 


gatccccaag 


aaattcttct 


gaatgaagca 


tttgttgtcc 


cctatgggac 


tcctttgtca 


1620 


gtaaactttg 


gtccgaccgt 


ggatggtgat 


tttctcactg 


acatgecaga 


catattactt 


1680 


gaacttggac 


aatttaaaaa 


aacccagatt 


ttggtgggtg 


ttaataaaga 


tgaagggaca 


1740 


gcttttttag 


tctatggtgc 


tcctggcttc 


agcaaagata 


acaatagtat 


cataactaga 


1800 


aaagaatttc 


aggaaggttt 


aaaaatattt 


tttccaggag 
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tgagtgagtt 


tggaaaggaa 


1860 
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tccatccttt 


ttcattacac 


agactgggta 


gatgatcaga 


gacctgaaaa 


ctaccgtgag 


1920 


gccttgggtg atgttgttgg 


ggattataat 


ttcatatgcc 


ctgccttgga 


gttcaccaag 


1980 


aagttctcag 


aatggggaaa 


taatgccttt 

* 


ttctactatt 


ttaaacacco 


atr ctccaaa 


2040 


cttccgtggc 


cagaatggat 


gggagtgatg catggctatg 

♦ 


aaattgaatt 


tgtctttggt 


2100 


ttacctctgg 


aaagaagaga 


taattacaca 


aaagccgagg 


aaattttgag 


tagatccata 


2160 


gtgaaacggt 


gggcaaattt 


tgcaaaatat 


gggaatccaa 


atgagactca 


gaacaatagc 


2220 


acaagctggc 


ctgtcttcaa 


aagcactgaa 


caaaaatatc 


taaccttgaa 


tacagagtca 


2280 


acaagaataa 


tgacgaaact 


acgtgctcaa 


caatgtcgat 


tctggacatc 


attttttcca 


2340 


aaagtctga 












2349 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



20 

782 

PRT 

Artifi cial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 



MISC_FEATURE 
(1) . . (782) 

Mouse anti-EGFR antibody variable heavy chain and constant heavy 
chain hinge region of L530 



<400> 20 

Met Gly Trp ser cys lie lie Leu Phe Leu val Ala Thr Ala Thr Gly 
15 10 15 

val His Ser Gin val Gin Leu Lys Gin ser Gly Pro Gly Leu val Gin 

20 25 30 

Pro Ser Gin Ser Leu Ser lie Thr cys Thr val Ser Gly Phe ser Leu 
35 40 45 

Thr Asn Tyr Gly val His Trp val Arg Gin ser Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Leu Gly val lie Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr 
65 70 75 80 

Pro Phe Thr Ser Arg Leu Ser lie Asn Lys Asp Asn ser Lys Ser Gin 

85 90 95 



val Phe Phe Lys Met Asn ser Leu Gin ser Asn Asp Thr Ala lie Tyr 

100 105 110 
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Tyr cys Ala Arg Ala Leu Thr Tyr Tyr Asp Tyr Glu Phe Ala Tyr Trp 
115 120 125 

Gly Gin Gly Thr Leu val Thr val Ser Ala Ala Ser Thr Lys Gly Pro 
130 135 140 

Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr 
145 150 155 160 

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr 

165 170 175 

val Ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro 

180 185 190 

Ala val Leu Gin Ser ser Gly Leu Tyr ser Leu Ser ser val val Thr 
195 200 205 

■ 

Val Pro Ser ser ser Leu Gly Thr Gin Thr Tyr lie Cys Asn val Asn 
210 215 220 

His Lys Pro Ser Asn Thr Lys val Asp Lys Lys Ala Glu Pro Lys ser 
225 230 235 240 

* 

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Lys Leu Glu Asp Asp 

245 250 255 

lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met Asn Leu Thr 

260 265 270 

val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro Tyr Ala Gin 
275 280 285 

Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys 
290 295 300 

Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin 
305 310 315 320 

Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu Met Trp Asn 

325 330 335 

Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn val Trp lie 

340 345 350 



Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp lie Tyr Gly 
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355 360 365 

Gly Gly Phe Gin Thr Gly Thr ser ser Leu His Val Tyr Asp Gly Lys 
370 375 380 

Phe Leu Ala Arg val Glu Arg val lie val val Ser Met Asn Tyr Arg 
385 390 395 400 

val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro 

405 410 415 

Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin Trp Val Gin 

420 425 430 

Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val Thr Leu Phe 
435 440 445 

Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu Leu Ser Pro 
450 455 460 

Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser Gly ser.Phe 
465 470 475 480 

Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg Asn Arg Thr 

485 490 495 

Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn Glu Thr Glu 

500 505 510 

lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie Leu Leu Asn 
515 520 525 

Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val Asn Phe Gly 
530 535 540 

Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp lie Leu Leu 
545 550 555 560 

Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly val Asn Lys 

565 570 575 

Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly Phe Ser Lys 

580 585 590 

Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys 
595 600 605 
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lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser lie Leu Phe 
610 615 620 

His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu 
625 630 635 640 

* 

Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys Pro Ala Leu 

645 650 655 

Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr 

660 665 670 

» 

Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu Trp Met Gly 
675 680 685 

val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu Pro Leu Glu 
690 695 700 



Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser Arg Ser lie 
705 710 715 ~ 720 

< 

val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr 

725 730 735 

Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr Glu Gin Lys 

740 745 750 

Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr Lys Leu Arg 
755 760 765 

Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys val 
770 775 780 

<210> 21 
<211> 1722 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> mi sc_feature 

<222> (1). .(1722) 

<223> Human butyrylcholinesterase 

<400> 21 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 
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atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 

— * 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttqqtgq 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


qcaqcttcaq 


• 

ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtgqttcctt 


taatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatqqqa 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtqaqtqaqt 


ttqqaaaqqa 

w — — — ^3 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtqa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattqaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1 A A f\ 

X44U 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 22 

<211> 574 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> MISC_FEATURE 
<222> (1). .(574) 

<223> Human butyrylcholinesterase 

Page 38 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

<400> 22 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

> 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

Gly Ser Phe Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 
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245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 , 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu, Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly. Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 
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Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

4 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 



<210> 23 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 



<400> 23 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaagatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 
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taaaaatatt ttttccagga 


1080 

-A. \J \J V 


ataaataaat 


ttaaaaaoaa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


act area taa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

JL 1— \J \J 


cctaccttaa 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-L. 1— \J\J 


tttoaararr 


aatrrtrraa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


na a a 1" 1" n 7\ 7\ 1" 




tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 ' 

1JOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 

* « 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 24 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (68) . . (68) 

<223> N68K 

<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<400> 24 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 .10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



Cys Cys Gin Lys lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
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65 70 75 80 

Met' Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

ft 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 ' 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 
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val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly* Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 
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<210> 25 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 25 
gaaga rgaca 


teataattge 


aacaaagaat 


• 

ggaaaagtca 


gagggatgaa 


.a** a9a> a*am aaa a»w> aaa. a«a_ afl bi 

cttgacagtt 


bU 


A- Aa ^-a >4-» ^-B A*. A* a»» 

tttggtggca 


eggtaacage 


ctttcttgga 


attccctatg 


a^ — ^ ^* a™* a^* a*^ .a*^ 

cacagccacc 


tcttggtaga 




c t tcga l tea 


— \ — <| — % Aa a- — % a* — % 

aaaagecaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


1 OA 

loU 


tatgcaaatt 


ettgetgtea 


geggatagat 


caaagtt ttc 


caggcttcca 


^fav m m afta* aA> ^ak —bm m a«b_ 

tggatcagag 


aC40 


a tg tggaacc 


caaacactga 


cc tcagtgaa 


gactgttta l 


atctaaatgt 


aaa a*-. Aa Aa a. afa> afa> -A. ^aa a> 

atggattcca 


3 OA 


gcacc tdddC 


caaaaaatgc 


cactgtattg 


atatggattt 


«— x 4 Aa ab jr. 4 Aa Aa 

atggtggtgg 


«fa» afla» aW afa> -A am am aa_ A> ata^ 

ttttcaaact 


ibU 


ggaaca teat 


+■ 4» af_ A* A* A. 4. _m «W. 

ctttacatgt 


ttatgatggc 


aagtttctgg 


a* 1 * Al a^ a*^ ^fl ^ a 

ctcgggttga 


aagagttatt 


/I "5 A 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


a"Nl a** Aa ^«ai A 

tagctttgee 


Aj Aa aa a Ak a^ «#aa a*a> aa atja> 

aggaaatcct 


>l O A 


Aa ^ aj y*a. aW _--> ^ a- 

gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


a""* 4* a""* a""* a*^i aft— Am 

ctcttcagtg 


A A| a}pk ^A> A. M Ax A A. 

ggttcaaaaa 


C A A 


•5 *5 **i +* ^ y~ /-i 
aa ua xagcag 


cctttggtgg 


aaa tcctaaa 


ag tg taac tc 


tctttggaga 


— • Aa aW A. ^ -a. Aa Aa A. 

aagtgcagga 


bUU 


gcagc l xcag 


l tagee tgea 


LLLgCIIICI 


cc tggaagee 


attcattgtt 


a— — \ a aaa aa_ Aa A* 

caccagagcc 


CCA 


atLCtgCddd 


t 

-f- f*m M ■♦- -f- ^» j~ 

gtggttccgc 


Is *5 "3 +■ /^i ^* ^* +- 

KdaigCICCL 


tgggcggtaa 


CdtCICIttd 


+- A. — V A. B*— ««> Ab A> 

tgaagctagg 


7"> A 


ddLdyddCyt. 


xgaac l uagc 


IdddligdCI 


ggr LgcLcra 


A| Aa -at a-aj Ak A. a|a> a> a-^ 

gagagaa tga 


O _At aW Aa aaa a*a a. ata. * 

gactgaaa ta 


70A 
/OU 


dLLddgtg LC 


iLdgdddtdd 


dgdLCCCCdd 


/i o *a +• + + +• *~ 
gdaat LCLIC 


ugaargaagc 


dLLLgiLgiC 


C/1 A 
o4U 


etc id izggga 


z~ ^ /~ ^ ^ +- #~ 
CICCItLgiC 


dg LdddCL Ll 


gg Lccgaccg 


^99 a tggtga 


■4--f--4-a->~-4-^-^ z~a> 


QAA 


y dtd ug LLdy 


dLdldL LdLL 


+• <5 /— ■♦- -f- /"« "3 

lyddCL Lyyd 


LddLLLdddd 


51 ^ ^ ^* ^* ^* ?a "4- 
dddCCCdgdL 


t l rggtgggt 


you 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 
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gaaatattga 


tgaagcagaa 


1620 
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tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 
tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 



1680 
1722 



<210> 26 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (68) . . (68) 
<223> N68R 

<220> 

<221> VARIANT 

<222> (227).. (227) 
<223> xaa = Ala 

<400> 26 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly, Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Arg lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 
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Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala' Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

* 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 27 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 27 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacataggg caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 
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gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


i_gaac l xyga 


Cda L Lldddd 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 




1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


nil /\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 28 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 
<222> (70) . . (70) 
<223> D70G 
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<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> xaa = Ala 

<400> 28 

Glu Asp Asp lie lie lie Ala Thr l_ys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Gly Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 
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Gly Ser xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

■ 

<210> 29 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> . Synthetic butyryl chol i nesterase variant 



<400> 29 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatacat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 
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tgaatgaagc 


atttgttgtc 


840 



ccctatggga 


X16700B_US 
ctcctttgtc 


seq list revised Natl 
agtaaacttt ggtccgaccg 


12May2005.ST25.txt 
tggatggtga ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta .tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 

* 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 1 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 




gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 30 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (70).. (70) 

<223> D70H 

<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<400> 30 

G"lu Asp Asp He lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 
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Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie His Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu ser pro Gly Ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420, 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn He Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
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545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 31 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 31 
gaaga igacd 


tcataattgc 


aacaaagaat 


ggddddg LCd 


gaggga rgaa 


c Lcgacag l l 


fin 


+" +■ •+• n tt +* f% tt /~ *^ 

XLuggtggcci 


cggtaacagc 


ctttcttgga 


dt LLLCIdLg 

• 


CdCdgCCdCC 


Lex egg xaga 




CllCgatlCd 


aaaagccaca 


gtctctgacc 


dag egg ll eg 


d Ld L L Lggdd 


LgCCdCdddd 


i an 


UclX.gCd.dd.LL 


cttgctgtca 


gaacatagat 


Caddy LL LLC 


rannrttrt+ 

edgge x. lc it 


egga ccagag 




dLguggaacc 


caaacactga 


cctcagtgaa 


gdc eg Lt lq l 


d LC Lddd Lg L 


d Lggd L LCCd 




yLaLLLdaaC 


caaaaaatgc 


cactgtattg 


d Ld LggdLT. L 


arggeggrgg 


L L L LCdddC L 


3 f\f\ 

j DU 


nna "j "j -t- ^~ o -f- 
ygdaLaLLaL 


ctttacatgt 


ttatgatggc 


ddy t l lc Ly y 


c Lcyy y l Lyd 


• 

ddy dy L Ld L L 


*t£LI 


y Udy Ly LLdd 


tgaactatag 


ggtgggtgcc 


CLdyydLLCL 


Ldy C L L Ly LL 


dy y ddd LCC L 


*tOU 


nannrtrran 

ydyyc cccdy 


ggaacatggg 


tttatttgat 


raaranttnn 
CddCdy l Ly y 


LLLL LCcty Ly 


nnttraaaaa 
yy l LLaaaad 




cta.LdLayL.ciy 


cctttggtgg 


aaatcctaaa 


antntaartr 
ay Ly laat ll. 


LC L l Lyydyd 


ady cy cdyyd 




gcagcttcag 


ttagcctgca tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 
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ttgeaaaata 


tgggaatcca 


1440 
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aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



32 

574 

PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
H77F 



VARIANT 
(227) .. (227) 

xaa = Ala 



<400> 32 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 



lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser 
115 120 
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r Leu His val Tyr 
125 
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Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 .240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 



lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
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370 375 380 



Tyr'Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 33 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 33 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 

Page 59 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttccc tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta gtctatggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 34 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 
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<220> 

<221> VARIANT 

<222> (77).. (77) 

<223> H77P 

<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<400> 34 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Pro Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
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195 200 205 

Leu Ser Pro Gly Ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val ,Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 
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Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Ash ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr' Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 35 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 35 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaatgg 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 
Page 63 


attcattgtt 


caccagagcc 


660 



* attctacaaa 


X16700B_US 

ataattccac 

y y y *- ww^y^. 
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kaatgctcct tgggcggtaa catctcttta tgaagctagg 


720 


aacaaaacat 


taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaaa 


ctcctttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 

y U U V4 V— V— 


aca tat tact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 

-t \J \J 


attaataaaa 


ataaaGaaac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


y i.yc*y uyay i_ 


ttaaaaaaoa 

*» ^ y y a. a. a. y y a. 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


artarrotoa 

c*. v_ v u v_ v_ y t y cl 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

-1- C- \J \J 




aottrarraa 

a. y v. Lv.uLv.ua 


gaagttctca 


gaatggggaa 

> 


ataatgcctt 


tttctactat 


1260 


i. i_ v. y a. ci v_ a v_ \— 


y a llv. i. v_ v_a.a 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1 320 


aaaattoaat 




tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata atgacgaaac 


tacgtgctca 


■ 

acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 36 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (120) . . (120) 

<223> T120W 

<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<400> 36 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 
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20 25 30 

Tyr' Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Trp Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 
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Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

* 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 
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val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

> 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 37 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 37 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atntnnaarr 


caaacactga 


cctcagtgaa 


y dLty L L Id L 


-j -4- r* +■ 

dLCLoaalyL 


-3 -♦- z~i /I *i -4- -♦- ^ -5 
dLggdllCCd 




gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaatat 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 
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ataatgcctt 


tttctactat 


1260 
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tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 38 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (120).. (120) 

<223> T120Y 

<220> 

<221> VARIANT 

<222> (227). .(227) 
<223> xaa = Ala 

<400> 38 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 
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val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Tyr Gly Thr ser ser Leu His val Tyr 
115 120 125 

■ 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

* 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn' lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

* 

Leu ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn' Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 
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Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 39 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 
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<223> Synthetic butyrylcholinesterase variant 






<400> 39 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca gtctctgacc aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg tttatttgat caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc kaatgctcct tgggcggtaa 

* 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


cccggtggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 40 
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<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .C227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (282).. (282) 

<223> Y282G 

<400> 40 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 
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Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

i 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Gly Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 
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Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 41 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 41 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 
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tagctttgcc 


aggaaatcct 


480 



qaqqctccaq 


Xl6700B_US 
qqaacatqqq 


seq list revised Natl 
tttatttgat caacagttgg 


12May 2005 . ST2 5 . txt 
ctcttcagtg ggttcaaaaa 


540 


aatatagcag 


cctttqqtqq 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

v# 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 

\J \f 


attctgcaaa 


qtqqttccqc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacaqaacqt 


taaacttaac 


taaattgact ggttgctcta 

« 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


cccaataaaa 


ctcctttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

•j \j \j 


aacataccaa 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 * 


attaataaaa 


ataaaaaaac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


ataaataaat 


ttaaaaaaaa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

JL tm \J \J 


cctaccttaa 


aatt caccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttaaacacc 


aatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 

■J r t— \J 


aaaattaaat 


ttatctttaa 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 

*J \J \J 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 42 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (282).. (282) 

<223> Y282N 

<400> 42 
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Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

i 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 
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Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Asn Gly Thr pro Leu ser val 
275 280 285 

■ 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 
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500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 43 
<211> 1722 
<212> DNA 

<213> Artificial 
<220> 

<223> Synthetic butyryl chol i nesterase variant 



<400> 43 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


accctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 
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taaaaatatt 


ttttccagga 


1080 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

* 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 44 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (284) . . (284) 

<223> T284N 

<400> 44 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Asn Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 
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325 330 335 

Phe' Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405' 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 
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<210> 45 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<r4nn> 

gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 

* 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


* 

aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctccct 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 
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gaaatattga 


tgaagcagaa 
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tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 



tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 46 

<211> 574 

<212> PRT 

<213> Artificial 

» 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (300). .(300) 

<223> T300P 

<400> 46 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 ( 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
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145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 2.55 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu, lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Pro Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn' Asn Ser Thr ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

■ 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 47 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 47 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 
atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 
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acacctaaac 


X16700B_US 
caaaaaatqc 


seq list revised Natl 
cactgtattg atatggattt 


12May2005.ST25.txt 
atggtggtgg ttttcaaact 


360 


qqaacatcat 


ctttacatqt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataqtatcaa 


taaactataq 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


qaqqctccaa 


qqaacatqqa 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 

**** W %A W VA> W W% 


cctttaataa 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


acaacttcaa 


ttaacctaca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 

\S \J \f 


attctacaaa 


ataattccac 

57 *- 57 57 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacaaaacat 


taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaac 


atcctttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

\f \f 


aacataccaa 


acatattact 

VAv X™. 1m4> w XA %^ x» %A X^ W 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaaa 


ataaaaaaac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


ataaataaat 

57 *- 53 57 57 57 


ttaaaaaaaa 

*- ^5737 373 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttaa 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-A- *»■ \f 


tttaaacacc 


aatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


aaaattaaat 


ttatctttqa 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 48 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 
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<220> 

<221> VARIANT 
<222> (284). .(284) 
<223> T284R 

<400> 48 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

■ 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 '55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

4 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 
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Gly ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Arg Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

. 500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

i 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 49 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 49 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatgggt 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 
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tggatggtga 


ttttctctct 


900 
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12May2005 . ST25 . txt 




qacatqccaq 


acatattact 


tgaacttgga 


caatttaaaa aaacccagat 


tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


Qtaaataaat 


ttaaaaaaqa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttaa 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


"tttaaacacc 


aatcctccaa 


acttccgtgg 


LLayad Ly y ci 


•-yyy^y *-y<* 


gcatggctat 


1320 


aaaattaaat 


ttatctttaa 




gaaagaagag 


ataattacac 




1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 

< 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 


• 


1722 



<210> 50 
<211> 574 
<212> . PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (284) . . (284) 

<223> T284S 

<400> 50 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 
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Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 

50 55 60 

» 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie pro Ala pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val Val Pro Tyr Gly Ser Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu ser Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 
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Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 51 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc cactgtattg 

■ 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatgggt 


atcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 
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ttgcaaaata 


tgggaatcca 


1440 



X16700B_US seq list revised Natl 12May2005.ST25.txt 
aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 52 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 

< 

<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (284).. (284) 

<223> T284Y 

<400> 52 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 
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Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val Val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

r 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Tyr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp pro val Phe Lys ser Thr 

485 490 495. 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 53 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 53 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 
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cttcgattca 


X16700B_US 
aaaagccaca 


seq list revised Natl 
gtctctgacc aagtggtctg 


12May2005.ST25.txt 
atatttggaa tgccacaaaa 


180 

V*/ 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac .caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 

* 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctaatttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-1- £- \J\J 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 
j- -j \j 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 54 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
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<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285).. (285) 

<223> P285N 

<400> 54 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 4 0 45 

f 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

i 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 
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Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser val 
275 280 285 

i 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

, 325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
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450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 55 
<211> . 1722 
<212> DNA 
<213> Artificial 












<220> 

<223> Synthetic butyrylcholinesterase variant 






<400> 55 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 
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catctcttta 


tgaagctagg 


720 





A1U/ UuD_Uj 
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12May2005.ST25.txt 




aaranaarnt 


LyddL L Ldy L 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 

ZJ ZJ 


/ OU 


f ~i ~i n~t~ n~i~ c 
dLLddy iy LL 


L Idydddldd 


agatccccaa 


gaaattcttc 


tgaatgaagc 

ZJ ZJ ZJ 


atttgttgtc 


0*fU 


ccciauggga 


r r~ ri f 

ctcagx. Lgic 


agtaaacttt 


ggtccgaccg 


tggatggtga 

S3 ZJ ZJ ZJ 


ttttctcact 




gaca Lgccag 


■ 

"5 "5 ^ ^ +- ^ "-\ r~ -t- 
dCaLdlLaCI 


tqaacttqqa 

,3 zj zj 


caatttaaaa 


aaacccagat 


tttqgtgggt 


you 


g l tad uaaag 


n ^ ^ ^i <™i fi ^ ^* 

a rgaagggac 


agctttttta 


qtctatqqtg 


ctcctggctt 


cagcaaagat 




aacaa tag xa 


Lcaraac rag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


lUoU 


gtgagtgagr 


u tggaaagga 


atccatcctt 


tttcattaca 


caqactqqqt 


agatgatcag 


114U 


agacctgaaa 


actaccg uga 


QQCCttggqt 


qatqttqttq 


qqqattataa 


tttcatatgc 




cctgcct tgg 


ag t tcaccaa 


gaagttctca 


qaatqqqqaa 


ataatgcctt 


tttctactat 




+» *^ ~> ^ 
l l tgaacacc 


ga tec xccaa 


acttccqtqq 


ccagaatgga 


tqqqaqtqat 


gcatggctat 




gaaattgaat 


4* ^* 

ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 




gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 56 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285).. (285) 

<223> P285Q 

<400> 56 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Page 101 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

* 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

■ 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val Val Pro Tyr Gly Thr Gin Leu ser val 
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275 280 285 

Asn' Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 
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val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 57 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 



<400> 57 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt. 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctgcgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 
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ataatgcctt 


tttctactat 


1260 



tttgaacacc 


X16700B_US 
gatcctccaa 


seq list revised Natl 
acttccgtgg ccagaatgga 


12May2005 . ST2 5 . txt 
tgggagtgat gcatggctat 


1320 

-L J C \J 


gaaattgaat ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


J.JOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



58 

574 

PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227). .(227) 
xaa = Ala 



VARIANT 

(286). .(286) 
L286A 



<400> 58 

Glu Asp Asp lie lie lie Ala Thr l_ys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 



val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 
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100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin, ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Ala Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 
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Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met' His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 ' ' 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 59 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
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<400> 59 

yddyd Lydtd 


trataattnr 
LLd Ldd L Ly L. 


datdddydd L 


yyddddy LLd 


yagyyaxydd 


A" - #""+"AI'a^'TaAl'f"'f~ 

exxgacagxx 


AH 
DU 


l l l y y l y y La 


L.yy tddLdy t. 


LLlLLLLtjyd 


dLLLLLLdLy 


A" *a A* Al A" A" "3 A - A" 

LaLdyLLaLL 


^ A*^ ^ Al Al O Al n 

xcxxggxaga 


1 on 




-a »a ^ ai a* a* 3 a* a 
ddddgCCdLd 


y LLLLtgdCL 


aag xgg lc xg 


axaxxxggaa 


xgccacaaaa 


1 QA 


■f" Al ^3 -> ^ +■ +" 

LdLgLddalL 


A"+--+-Al^~+*'/"I^A" , a 

cxxgcxgxca 


yddCdLdydL 


caaagxxxxc 


A" "a Al Al r~ ^ ^ A* A* "3 

caggcxxcca 


Al ^1 ^ A* ^ Al ^ Al 

xggaxcagag 


■5 ah 


**1 -4- -4- /-» /-» ^ ^ y~ ^» 

d uy XyyaaCC 


caaacacxga 


ccLcagrgaa 


gacxgxxxax 


axcxaaaxgt 


atggattcca 


iUU 


y CdCC LdddC 


caaaaaa tgc 


cac rg ta Ltg 


axaxggatxt 


atggtggtgg 


ttttcaaact 




yyddCd XCd X 


c l l taca Lgt 


l Latgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


hZU 


Al ^ Al +■ At ^» *5 *■% 

QIaQIQICdd 


rgaac tarag 


#"1 ^1 /■*! 

ggtgggtgcc 


cxaggaxxcx 


xagcttxgcc 


aggaaatcct 


A OA 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 




aaxa ragcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


xctttggaga 


aagtgcagga 


bOU 


gcagcttcag 


l tagcctgca 


tttgetttet 


cctggaagcc 


attcatxgtt 


caccagagcc 


bbU 


— » -4- ■*- ^» -4— /-> ^» — \ — \ — \ 

a x xc xgcaaa 


gtggttccgc 


Kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


7 £\J 


aacagaacgx 


xgaacL rage 


-4- — t — i +- -4— — i -4- 

taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


/oU 


—% -4- ^» «5 "5 -f- m -4- 

a xcaag xg ic 


l xagaaa xaa 


aga Lccccaa 


gaaaxxcxxc 


xgaaxgaagc 


■ 

•'^'t-'^-^AI^'^AI'^A' 

atttgttgtc 


o4U 


cccxaxggga 


-4- -4- M /^t *#~ ^* 

CLCCtgggLC 


agraaac ll l 


ggtccgaccg 


tggatggtga 


xxxtcxcacx 


yuu 


Al ^ A* "a *4— Al ^» — > 

gacaxgccag 


^» «^ -4- -4- -4- — % ^* -4- 

aca xa l Lac l 


-4- « -\ ^ -4— -4- m M — * 

rgaac l rgga 


^— ^ ^ *4- -4- *- ^ — » ^ 

caaxxxaaaa 


aaacccagax 


tttggtgggt 


you 


gxxaaxaaag 


argaagggac 


-S/~!f~-4--4--»-4--t--4--» 

agC L L L L L Id 


gtcxatggtg 


cxccxggcxx 


cagcaaagax 




aacaa Lag ta 


■4- f~ ^ ^ ^ ^» -4— ^ /-i 

xca xaac Lag 


aaaagaa LL l 


caggaaggtt 


xaaaaaxaxx 


xxxxccagga 


1 AQH 

XUcSU 


gxgag xgagx 


Txggaaagga 


*• <~ y» -4- /— -4- 

a Lcca lcc l l 


-4* -4- <^ +- -4— — * ^» — * 

xxxcaxxaca 


cagactgggt 


agaxgaxcag 


1 1 A A 


agaccxgaaa 


dCLdCCgigd 


ggect rgggt 


Al *^ y^i -4- f*% -f— -4— ^« 

gaxgxxgxxg 


At Al ^1 ^> -4— -4— ^ -4— -N 

gggaxxaxaa 


-4- -4- -4- y~ <^ *• —% -4- « ^ 

xxxcaxaxgc 


1 OAA 


ccxgccxxgg 


ay L LLdLLdd 


gaag l Lcxca 


rt^ 5 + A1 Al Al Al ^ ■*> 

gaaxggggaa 


axaaxgccxx 


xxxcxacxax 


1 ">^;a 


+ + + ^ a* ^ a* a* 
L L igddLdCL 


ydLLCLLLdd 


acLLCcgxgg 


^* A* ^ Al ^ +■ At Al ""^ 

ccagaaxgga 


■4- y* m y* ^ «^ ■*» 

xgggagxgax 


Al /~ *^ "4- Al A" ^ +" 

gcaxggcxax 




gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 60 
<211> 574 
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<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286) . . (286) 
<223> L286G 

<400> 60 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 
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Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val Val Pro Tyr Gly Thr Pro Gly ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 
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Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

i 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 61 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 61 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 
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aatatagcag 


cctttggtgg 


aaatcctaaa 


aqtqtaactc 


tctttggaga 


aagtgcagga 


bUU 


gcagcttcag 


ttagectgea 


tttgetttet 


cctqqaaqcc 

-mm -mm ■- " - - ^1 


attcattgtt 


caccagagcc 


bbU 


at tctgcaaa 


gtggttccgc 


kaatgetect 


tqqqcqqtaa 


catctcttta 


tqaaqctaqq 


7 ZD 


aacagaacgt 


tgaacttagc 


taaattgact 


qqttqctcta 


qaqaqaatqa 


gactgaaata 




atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tqaatqaaqc 


atttgttgtc 


840 


ccctatggga 


ctcctaagtc 


aataaacttt 


aatccaaccQ 

53 53 ^— ^— 53 53 


taaataataa 

w 53 53 u w 53 53 w 53 


ttttctcact 

W ^™ ^» W mmt mm* mm 


900 


gacatgccag 


acatattact 


tqaacttaqa 

m^m mm mm mm mm) mmm 


caatttaaaa 


aaacccaaat 

*a ^* ^» mm) mm> m* 


tttaqtaaat 


r\ j~ r\ 

960 


gttaataaag 


atgaagggac 


aqctttttta 


qtctatqqtq 

Z3 wv * *- 5753 *-57 


ctcctaqctt 

^» mm) mm m^ mm mm 


caacaaaaat 

mm* mm mm* mm* mm* mm> mm mmm mm 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caaaaaaatt 


taaaaatatt 

^* m+» mm- m^** mm* mm- w mm. mm mm 


ttttccaaaa 

W mm mm W ^» *A mm mm mm- 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


caaactaaat 

'• u g 5? 5353 


aaataatcaa 

w*- mm mm- mm mm mm* mm m*m mm* mm 


1140 


agacctgaaa 


actaccgtga 


aaccttaaat 


aatattatta 

53 ** W 5J 5? 5J 


aaaattataa 

mm mm mm va w w mm* mm* 


tttcatatac 

^» mm mm mmm mm* mm mm* mm mm mmm 


1200 


cctgccttgg 


agttcaccaa 


aaaattctca 


aaataaaaaa 


ataatacctt 

mm- mm mm- mm* mm mm m** m** mm mm 


tttctactat 

W W W mm* mmm mm mm* mm 


1260 

* 


tttgaacacc 


gatcctccaa 


acttccataa 


ccaaaataaa 


taaaaataat 

W535353M53 btJW w 


1 

acataqctat 

mm mm* mm- w mm mm mmm w mm- w 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 62 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286). .(286) 

<223> L286K 

<400> 62 
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Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie pro 

20 25 30 

« 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn' Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 
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Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Lys ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 
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Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 63 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctatgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 
Page 115 


taaaaatatt 


ttttccagga 


1080 
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gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttqq 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 

• 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 64 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286).. (286) 
<223> L286M 

<400> 64 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 



Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

, 100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

i 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

■ 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Met Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 
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Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

• 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp pro Glu 

420 425 430 

• 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

* 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 65 
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<211> 1722 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 65 



gaagatgaca 


tcataattgc 


aacaaagaat ggaaaagtca 

* 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 ' 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctaattc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 




ttaaaaaoaa 

i. >-y yaaay ya 


atccatcctt 


tttcattaca 


\_ayav. i_yyy i_ 


aoataatr ao 


1140 

-L. -L. T VS 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 
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tgatggactg 


gaaaaatcaa 


1680 
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tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 



<210> 66 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227) . . (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (286) . . (286) 

<223> L286N 

<400> 66 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 .10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 
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Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Asn ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 
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405 410 415 



Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 , 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro, Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 67 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 67 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

Page 122 





X16700b_US 
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ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 

i 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctcgttc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 

« 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 






ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt ttggaaagga 

* 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaaaccaaa 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1 A A f\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 68 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 
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<221> VARIANT 
<222> (286) . . (286) 
<223> L286R 

<400> 68 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

■ < 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 , 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
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225 230 235 240 

Asn'Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Arg ser val 
275 280 285 

* 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 1 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 69 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> . 69 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgajacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtt tgtaaacttt ggtccgaccg tggatggtga ttttctcact 900 
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gacatgccag 


X16700B_US 
acatattact 


seq list revised Natl 
tgaacttgga caatttaaaa 


12May2005.ST25.txt 
aaacccagat tttggtgggt 


960 


gttaataaag atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 
\j t— \j 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt .ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 

• 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


l?fi0 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 




gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


IJOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagag'tc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 70 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (287).. (287) 

<223> S287F 

<400> 70 

Glu Asp Asp lie He lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
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50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu, Gin 

165 . 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Phe val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Ash Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

* 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu' Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 
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Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 71 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 71 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


tt.ttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


xagc l ttgcc 


i 

aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgca 


tgtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 
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aaagcactga 


acaaaaatat 


1500 
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ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 72 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (287).. (287) 
<223> S287H 

<400> 72 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 
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Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

• 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu His val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 73 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 73 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 
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12May2005 . ST25 . txt 






f 1" 1~ n f" l*ri 1" r a 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


740 


d Ly LyyaaLL 




cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


JV/U 


yLaLL La.cla.l_ 


raaaaaafnr 
L.dddddd Ly L, 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


JUU 


y y ci a. i_ a. Li_ct i. 


L. L L LdLdLy L 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


4?0 


y Lay Ly LLaa 


tnaartatan 
Ly ddL Ld Ldy 


99tgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


4RO 


ydyyL.Li_L.ciy 


y yadLd Ly y y 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 




ddLdLdyLdy 


cc lx ugg i_gg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


DUU 


y edge l LLdg 


L LdLJL-L. tyud 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


CCA 

DDU 


d L LL Ly Lddd 


g Lgg l tccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 




ddLdy ddL,y L 


Ly ddL L Ldy L. 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


/ OU 


O. LLddy Ly LL 


LLdydddLdd 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 




tttLd Lyyyd 


/-"t-f-f-"t--t--f-/"1/-/-l 

ciLLUL tycy 


tgtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 




y dLd Ly LLdy 


dLdldL LdL. L 


tgaacttgga 


caatttaaaa 


aaacccagat 


■ 

tttggtgggt 


you 


nttaataaan 
y L Ldd Ldddy 


atnaannnar 

d Ly ddyy ydL. 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1 070 


aaraatanta 
ddLdd Lay Ld 


trataartan 
LLd LddL. LdLJ 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1 ORO 
1UOU 


y Lydy LLjdy l 


l Lyydddyyd 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 




■ 

dydL-L. Ly ddd 


dL LdLLy L y d 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


i ?oo 


L-L, Ly L.L. l Lyy 


dy L LL.dL-L.dd 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1 ?fiO 
X^OLI 


i"t1"fiaararr 
L L LyddLaLL 


y d LLL LLLdd 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1 390 


naaatlriaat 

y ddd l Ly dd l 


i - 1- n i~ r "t - i~ 1" ri n 
L Ly LL L l Ly y 


l l tacc tctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1 3RO 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 74 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
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<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (287).. (287) 

<223> S287R 

<400> 74 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro' Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 
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Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Arg val 

275 280 285 

■ 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 
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Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 75 

<211> 1722 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 75 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 
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catctcttta 


tgaagctagg 


720 



aacaaaacat 


X16700B_US 
taaacttaac 


seq list revised Natl 
taaattgact ggttgctcta 


12May2005 . ST2 5 . txt 
gagagaatga gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaaa 


ctcctttaac 


tgtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 


aratattarl - 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 




attaataaaa 


ataaaaaaar 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1 070 


aacaataata 


t cataactaa 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1 080 

1UOU 




ttaaaaaoaa 
*» L yy aaa yy a 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 40 


a.y civ— V- Ly cicici 


av. i_ ex. v_ ^_ y uya 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 




rrtarrtton 


anfl-rarraa 
uu i_ L^.a\.uaci 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1 PfiO 


tttoaararr 

i» v. wU act v>av« v. 


natrrtrraa 

y ci i- v_ V- i_ v_ v_ cl a 


acttccgtgg 


ccagaatgga 

* 


tgggagtgat 


gcatggctat 


i 3?n 

X D £. VJ 


y exact i» i_ y ac* i_ 


ttntrtttnn 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


IjOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 76 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (287) . . (287) 

<223> S287T 

<400> 76 

Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

» 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

■ 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

♦ 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

< 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Thr Val 
275 280 285 

Page 139 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 .400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
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530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 ' 570 



<210> 77 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 77 



gaagatgaca 


tcataattgc aacaaagaat ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaaggggc 


tgctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 
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xl'67008 us 
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12May2005 . ST 2 5 . txt 




UQQQ l_ l_ U UCI L. 




tttarrtrfn 






ctctcLcty v_v_^a^ 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 78 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 
<222> . (327). .(327) 
<223> T327A 

<400> 78 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 



val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val 

100 105 
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Leu lie Trp 
110 
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lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Ala Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
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355 360 365 



lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn, Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 79 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
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<400> 79 
gaagatgaca 


X16700B_US 
tcataattgc 


seq list revised Natl 
aacaaagaat ggaaaagtca 


12May2005.ST25.txt 
gagggatgaa cttgacagtt 


fin 


tttggtggca cggtaacagc ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 




cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 




tatgcaaatt 


cttgctgtca gaacatagat 


caaagttttc 


caggcttcca 


tqqatcaqaq 

53 53 53 53 




atgtggaacc 


caaacactga 


cctcaataaa 

W» W- W V— w ^3 **** 


gactgtttat 


atctaaatgt 


atqqattcca 


jUU 


gcacctaaac 


caaaaaatgc 


cactatatta 

V- V* W» W W U W W %J 


atatggattt 


atqqtqqtqq 

w 53 53 *-53 53 *" 53 53 


ttttcaaact 




ggaacatcat 


ctttacatgt 


ttataataac 


aaqtttctqq 

***"*53 w w 57 57 


ctcqqqttaa 

^» 53 53 53 w w *3 


aaaaattatt 




gtagtgtcaa 


tgaactatag 


aataaatacc 
yy L yyy 


ctaaaattct 


taactttacc 


aaaaaatcct 

v* 23 _3 ^* ^* w ^» w« w 


/i on 


gaggctccag 


ggaacatggg 


tttatttaat 

WWW W% WWW 23 ^* W 


caacaqttqq 


ctcttcaata 


qqttcaaaaa 


CylA 


aatatagcag cctttggtgg 


aaatcctaaa 

V* Wi W W* W* LUUU 


aqtqtaactc 


tctttqqaqa 


aaqtqcaqqa 

****53 W 53~**5J5J 


OUU 


qcaacttcaa 


ttaacctaca 

W W W- W WV 


tttactttct 

W W W y-y W> W W W Wj w 


cctqqaaqcc 


attcattqtt 


caccaaaacc 


CCA 

DDU 


attctacaaa 


ataattccqc 


kaatactcct 

■ ^ <LA W% W W» W W* W» W 


tqqqcqqtaa 

*- 57 53 53 ^* 53 53 ^ 


catctcttta 


tqaaqctaqq 

W 5J 53 53 53 




aacagaacgt 


tgaacttagc 


taaattaact 

W V* *A W W 23 W% V— w 


qqttqctcta 

53 53 53 


qaqaqaatqa 

53 ^^53 53 **** 53 


qactqaaata 


7QA 


atcaagtgtc 


ttagaaataa 


aaatccccaa 


qaaattcttc 


tqaatqaaqc 


atttattqtc 




ccctatggga 


ctcctttgtc 


aataaacttt 


qqtccqaccq 

53 53 5? ^"^"53 


tqqatqqtqa 

w 53 57 57 53 57 


ttttctcact 


AAA 

yuu 


gacatgccag 


acatattact 


tqaacttqqa 


caatttaaaa 


aaacccagat 


tttqataqqt 

^ w *™ 53 53 53 57 57 


QCA 

you 


gttaataaag 


atgaagggcc 


tqctttttta 


qtctatqqtq 


ctcctggctt 


cagcaaagat 




aacaatagta 


tcataactag 


aaaaqaattt 


caqqaaqqtt 


taaaaatatt 


ttttccagga 


i nun 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


caqactqqqt 


aqatqatcaq 


1 1 /in 


agacctgaaa 


actaccgtga 


ggccttgggt 


qatqttqttq 


gggattataa 


tttcatatqc 


JL^UU 


cctgccttgg 


agttcaccaa 


gaagttctca 


qaatqqqqaa 


ataatgcctt 


tttctactat 


IcDU 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


X 3 ZU 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


IjoU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 80 
<211> 574 
<212> PRT 
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<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> C227)..(227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (327).. (327) 

<223> T327P 

<400> 80 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

i 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

i 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 . 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 



Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 
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180 185 190 

Thr' Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Pro Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 
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Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 81 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 81 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 
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ctcttcagtg 


ggttcaaaaa 


540 



f 



aatatagcag 


X16700B_US 
cctttggtgg 


seq list revised Natl 
aaatcctaaa agtgtaactc 


12May2005 . ST2 5 . txt 
tctttggaga aagtgcagga 


600 


gcagcttcag ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt .tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

~j \j \j 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctctttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 1 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa actaccgtiga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-L. £- \J\J 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 
j — * t—\j 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 82 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (329). .(329) 

<223> F329L 

<400> 82 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
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15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 . 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val, Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 
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Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Leu Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn" Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 
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Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 83 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 83 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttcg 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 
Page 152 


cagactgggt 


agatgatcag 


1140 
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agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 84 

<211> 574 

<212> PRT 

<213> Artificial 

» 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (330).. (330) 

<223> L330S 

<400> 84 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe ser val Tyr Gly Ala Pro Gly 

325 330 335 
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Phe ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

4 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

■ 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 



<210> 85 
<211> 1722 
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<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


• 

cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 

* 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 
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tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 86 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (331).. (331) 

<223> V331A 

<400> 86 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 
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Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 
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Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

> 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 87 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 87 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 
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• aaaacatcat 


X16700B_US 
ctttacatat 

V- L. L. UULIA Z3 


seq list revised Natl 
ttatgatggc aagtttctgg 


12May2005 . ST25 . txt 
ctcgggttga aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 

1 L^ 


oaoflftr ran 


aaaaratoaa 

yyaciLCt tyyy 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


act v. a Lay Lay 


ll v. l *~yy ^yy 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

\J V/ V/ 


y Lay l LLLay 


l Lay Ly v.a 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


u l l v. l y v-aaa 


ntnnttrrfir 
y uy y l l l Ly l 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aaLay dav_y L 


tnaarttanr 

LyaaL l Lay l 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


a LLaay uy ll 


L Layaaa Laa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


lll l a. i_y y y a 


L L L L L L Ly L L 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 




aLa La l l a l l 


tgaacttgga 


caatttaaaa 

« 


aaacccagat 


tttggtgggt 


960 

ZJ \J\J 


y l Laa Laaatj 


^1" naannnar 
a LyaayyyaL 


agctttttta 


ggttatggtg 


ctcctggctt 


cagcaaagat 


1020 


aaraatanf a 

ciuLCtci Lay La 


trataartan 
l l a l aa l Lay 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


y L y«y *-y**y L 


l Lyyaaayya 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


ciyctLL L.y auu 


aL LaLLy Ly a 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


rrtnrrf tnn 

LL Ly ll i_ Lyy 


7\ Ci 1" t" C C 7\ PI 
a y l LLaLLaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-L f— \J\J 


L L L.yClClLClLL 


y a lll ll Laa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


yaaa l ty aa l 


LLyLLLLLyy 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 

-1 — JUL/ 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 88 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 
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<222> (331).. (331) 
<223> V331G 

<400> 88 

Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1.5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

4 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Page 161 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Gly Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp pro val Phe Lys ser Thr 
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485 490 495 



Glu' Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser cys val Gly Leu 

565 570 



<210> 89 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 

<400> 89 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 
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gttaataaag atgaagggac agctttttta ccttatggtc ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

i 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 90 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (331). .(331) 

<223> V331P 

<400> 90 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 
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Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

■ 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

t 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180, 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
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305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Pro Tyr Gly Pro Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro, Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
. 435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 
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Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser cys val Gly Leu 

565 570 



<210> 91 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



^nns qi 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


* 

tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


tcttatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 
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ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 92 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227) ..(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (331). .(331) 

<223> V331S 

<400> 92 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

4 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 



Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
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130 135 140 

Asn'Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ser Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 
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Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 93 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 93 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
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tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta acttatggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 94 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 



<220> 
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<221> VARIANT 

<222> (227). .(227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (331). .(331) 
<223> V331T 

<400> 94 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser, Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 
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Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr' val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

« 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Thr Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 
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Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

i 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

* 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

• 

<210> 95 
<211> 1722 
<212> DNA 
<213> . Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 
<400> 95 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 
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-j+-/--a^a/Tt"/"i - t~^"' 
dLLddy Ly LL 


L LdyClClCl Lclci 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 




LLLLdLyyyd 


LLLLLL Ly LL 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 




f*% ^ t\ r% r f r\ 
gaCaiyLLay 


dLdLdlLdLl 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 




gLLadldddy 


diyddyyydL 


agctttttta gtcgcgggtg ctcctggctt cagcaaagat 




ddCddLdyLd 


ICaLdaCLdy 


aaaaaaattt 


caaaaaaatt 


taaaaatatt 


ttttccaaaa 


i nan 


/■"i +* ^ ^* « ■*- 

gtgagtgagt 


LLggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 Ad 


agacc tgaaa 


ac xaccgrga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


i *>nn 


* 

^* Hh" +■ 

cctgccttgg 


ag l tCdCCdd 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 




l l tgaacacc 


ga tec rccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


i son 


gaaat tgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


J-3oU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 96 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (332).. (332) 

<223> Y332A 

<400> 96 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 
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Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Ala Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 
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Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 97 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 97 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 

* 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


■ 

tggatcagag 


240 


a tg tggaacc 


caaacac tga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


-} c. f\ 

SbU 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtcgggggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 



Page 178 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga .atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



98 

574 

PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227). .(227) 

xaa = Ala 



VARIANT 

(332). .(332) 
Y332G 



<400> 98 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly l_ys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 
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lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

* 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

* 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Gly Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 
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lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Gig Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

, 485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 99 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 99 
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y ci ci y d L y a. k_ a. 


X16700B_US 

t* C7K 1" 7\ 1" 1" fl C 


seq list revised Natl 
aacaaagaat ggaaaagtca 


12May2005.ST25.txt 
gagggatgaa cttgacagtt 


60 


tttnntnnra 


Lyy LaaLayL 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 

J. C \J 


L L LLyd L L Ld 


aaaa^Lv.av.u 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


La LtjLaaa L I 


LLLyLLyLLd 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


?40 


atntnnaarr 
d Ly LyydaLL 


LaaaLaL Ly d 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


yCaCLLaadL 


raaaaaatnr 
Ldddddd Ly L 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


3 fin 


yyddLaLLai. 


LLLLdLdty L 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


4?0 


■♦- -"a /-i -♦- /~i -t- a- 3 
9 LdyLy LLdd 


LyddL Ld Ldy 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


4RO 


gaggc uccag 


ggaaca Lggy 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 




-» -*\ +■ »a ^ r-i <^ "a /-» 

ddldLayCdy 


cc l l egg tgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


DUU 


gcagc l Lcag 


LidycL xycd 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


DDU 


dL LL LtJLddd 


g xgg l Lccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 




•a -a a- "a "a /~i +■ 
ddLdyddCy L 


LyddL L. Lay L 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


' 7RO 


*a ■♦- *a -a /-1 /-1 ■♦- ^- 

dlCddg 19 LC 


a n a a 3 "t~ a a 
L Ldy ddd Ldd 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


OH LI 


LC.LLdi.yyyd 


LLLLLLLy LL 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


QOO 


yav.aLyL.Cdy 


aratattart 
dLdLdLLdLL 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


QfiO 


y X. Ldd Ldddy 


a LydayyydL 


agctttttta 


gtcttgggtg 


ctcctggctt 


cagcaaagat 


1 n?o 


~~\ *a *3 a +• a /1 a 
ddLddldy Ld 


trataa r**t~an 
Ltd LddL Ldy 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1 ORO 

XUOLF 


y Ly ay ty dy l 


l Ly y dddyyd 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 dO 


dy dLLLy ddd 


artarrntna 
dL LdLLy Ly d 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1 ?no 


r f r\ f~ f r\ t~\ 

ll Lycc xxyy 


dy L LLdLLdd 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1 ?fiO 

ltDU 


L L LyddLdLL 


y d LLL LLLdd 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1 3?0 


na a a tlri a al" 
y ddd L LyddL 


L Ly LL L l Lyy 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1 3R0 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 100 
<211> 574 
<212> PRT 
<213> Artificial 
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Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .C227) 

<223> xaa = Ala 

» 

<220> 

<221> VARIANT 

<222> (332).. (332) 

<223> Y332L 

<400> 100 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

* 

cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 
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Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Leu Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 



Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
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435 440 445 

Pro' Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

■ 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 101 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 101 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 



Page 185 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta gtctctggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatgga tgggagtgat gcatggctat 1320 

■ 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 102 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (332). .(332) 
<223> Y332S 

<400> 102 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 
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Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 ' 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 . 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 
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260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val ser Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu.Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 
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Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

> 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



103 

1722 

DNA 

Artificial 



Synthetic butyrylcholinesterase variant 



<400> 103 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta gtctggggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 
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agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 104 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl cholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (332) . . (332) 

<223> Y332W 

<400> 104 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 



Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 



Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 
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85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

■ 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He Val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165' 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Trp Gly Ala Pro Gly 

325 330 335 
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Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

* 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 105 
<211> 1722 
<212> DNA 
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<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 105 



gaagatgaca, tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga attccctatg 

< 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 ' 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttaagtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 
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<210> 106 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429) . . (429) 

<223> P429K 

<400> 106 

G"lu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



Page 194 



X16700B_US seq list revised Natl 12May2005.ST25.txt 
Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys. Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 
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Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Lys Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu He Glu Phe val Phe Gly Leu 
435. 440 445 

■ 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

i 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 107 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 107 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 
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gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttqqtqq 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


qtqqttccqc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtqaqtqaqt 


ttqqaaaqqa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccqtqa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctqccttqq 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttttgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttqtctttqq 


tttacctcta 


aaaaaaaaaa 


ataattacac 


aaaaaccaaa 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 108 

<211> 574 

<212> PRT 

<213> Arti f i ci al 

<220> 

<223> synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429).. (429) 
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<223> P429L 

<400> 108 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

* 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Page 198 



xl6700B_us seq list revised Natl 12May2005.ST25.txt 



Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

. 260 265 270 

« 

Leu Leu Asn Glu Ala Phe Val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Leu Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 
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Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 109 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 



<400> 109 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 
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aaacccagat 


tttggtgggt 


960 



gttaataaag 


X16700B_US 
atgaagggac 


seq list revised Natl 
agctttttta gtctatggtg 


12May2005.! 
ctcctaactt 


5T25.txt 
caacaaaaat 


1020 


aacaatagta tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccaaaa 

w W W W 1p* *J 


1080 

-i- V U V/ 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


caaactaaat 


aaataatcaa 


1140 


agacctgaaa actaccgtga 


ggccttgggt 


gatgttgttg 


aaaattataa 


tttcatatar 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca gaatggggaa 


ataatacctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttcagtgg 


ccagaatgga 


taaaaatQat 
L yyy**y L y° *» 


Gcataartat 

y v_ u y y i_ u i_ 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattarar 


3 3 a PI O C CCi 7K CI 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 1 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 110 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429). .(429) 

<223> P429Q 

<400> 110 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 
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Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 

130 135 140 

■ 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 
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val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys, Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

* 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

» 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Gin Trp pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 
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565 570 



<210> 111 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 111 
gaagaxgaca 


tCdlddligC 


aacaaagaax 


ggaaaagxca 


gagggaxgaa 


exxgacagxx 


bU 


xxxggxggca 


egg idd cage 


/~ -4— -4— -4- -4— -4- /»• /— | ««» 

cxxxcxxgga 


axxcccxaxg 


cacagccacc 


tcttggtaga 




+- +- f <"■« •♦- +- f~ 

C L XCQaL LLd 


aaaagecaca 


gxcxcxgacc 


aagxggxcxg 


axaxxxggaa 


xgccacaaaa 


1 on 
-LoU 


*^ ^ o *"» "5 +■ ^ 

LdlyCdddLL 


cxxgcxgxca 


gaacaxagax 


caaagxxxxc 


caggcxxcca 


tggatcagag 




a xg xggaacc 


caaacaexga 


ccxcagxgaa 


gacxgxxxax 


axcxaaaxgx 


axggaxxcca 


3 An 


gCdCCtdddC 


caaaaaaxgc 


cacxgxaxxg 


axaxggaxxx 


atggtggtgg 


xxxxcaaacx 




ggddCdLCdl 


exxxacaxgx 


■4- -4- «^ -4- /-• -f- /~i /-i 

xxaxgaxggc 


aagxxxcxgg 


cxcgggxxga 


aagagxxaxx 




gxagxgxcaa 


xgaacxaxag 




cxaggaxxcx 


xagexxxgee 


aggaaaxecx 


>4 fin 


gaggcxccag 


ggaaca xggg 


l xxaxxxgax 


caacagxxgg 


-4- ■•- -4- ^— -5 /~1 -f- /*« 

exexxcagxg 


• 

f \ fm ^ f~ ^ "3 *5 

ggxxcaaaaa 




ddLdLdgLdg 


ccxxxggxgg 


aaaxccxaaa 


agxgxaacxc 


-4- ^ +» ^ -4- f%f* 
xcxxxggaga 


aagxgcagga 


DUU 


gcagcx xcag 


L LdgLLtgCd 


x l xgcxxxcx 


ccxggaagcc 


axxcaxxgxx 


caccagagcc 


A^n 


dLLV, Ll)Lddd 


yxyyxxccyc 


KddiyLLLLL 


xgggcggxaa 


LdLLLLLLLd 


xgaagcxagg 




ddl_dy dd(~y L 


LyddL L Ldyt 


Lddd L Ly dL L 


ggxxgcxcxa 


nananaa^na 

gagagaaxga 


ydLLydddLd 


7fin 


d LLady LLj LL 


I. Ldyddd Lad 


dydLLLLLdd 


y ddd L LL. L LL 


LyddlyddyL 


d l l xgx xgxc 




ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttaggtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 
Page 204 


tacgtgctca 


acaatgtcga 


1560 
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ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 



112 
574 
PRT 

Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227) . .(227) 

xaa = Ala 



VARIANT 

(429) . . (429) 
P429R 



<400> 112 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 



Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie Val val ser Met 
130 135 140 
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Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

* 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255, 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 



lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
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385 390 395 400 

Pro' Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Arg Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

* 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 * 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 113 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 113 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 
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atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta gtctatggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa actttcgtgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 114 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 
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<222> (227).. (227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429) . . (429) 

<223> P429S 

<400> 114 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

.85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
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210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro, Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys. Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Ser Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 ' 460 
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Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 



Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg' Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 



<210> 115 

<211> 1722 

<212> DNA 

<213> Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 115 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 
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gagagaatga 


gactgaaata 


780 



* 
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tgaatgaagc atttgttgtc 


840 

L»^ \J 


CCC 1"Pl"flfina 
v.i_\_ ia Lyyya 


rl"rrl"Tl"nl-r 

V_LL.V_LLLyLV_ 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

Z7UU 


yaLa Ly LLay 


uLu L a L LaV. L 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


QfiO 


y l Laa Laaay 


a LyaayyyaL 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


±.\j£-\J 


aafaat*ani*a 
c*a.L. aa Lay La 


LLd LaaL. Lay 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


J.UOU 


fl'tnanlrianl" 

y L y°y *-y**y 


ttnnaaanna 

L L yy <A< * < *yy ci 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 




ayaLL Ly dad 


dL LdLLy L y a 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 




ct. LyLL l Lyy 


ay L LL.aL-L.clcl 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 




tttnaararr 

L L LydaLdLL 


ydLLL LLLdd 


acttacgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 




ydda L LyddL 


l Lg lc t l xgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


IjoU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


■ 

gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 116 

<211> 574 

<212> PRT 

<213> Arti f i ci al 

<220> 

<223> Synthetic butyryl chol i nesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429) . . (429) 

<223> P429T 

<400> 116 

Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
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35 40 45 

Leu' Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 ' 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val Val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 
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Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

* 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Thr Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 
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Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 117 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 117 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaaca'gc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 

ccctatggga ctcctttgtc agtaaacttt ggtccgaccg tggatggtga ttttctcact 900 

gacatgccag acatattact tgaacttgga caatttaaaa aaacccagat tttggtgggt 960 

gttaataaag atgaagggac agctttttta gtctatggtg ctcctggctt cagcaaagat 1020 

aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttgtttgg ccagaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 
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gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 118 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429).. (429) 

<223> P429V 

<400> 118 

Glu Asp Asp lie He lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie. Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 
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lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu' ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His Ser Leu Phe thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 
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lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu val Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

■ 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 119 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 119 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 
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tttggtggca 

ZJ ZJ ZJ ZJ 


cggtaacagc 

zj zj zj 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcqattca 

ZJ 


aaaagccaca 

ZJ 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atqtqqaacc 

" ZJ ZJ 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


qqaacatqqq 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataqcaq 


cctttqqtqq 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


qcaqcttcaq 


ttaqcctqca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctqcaaa 


qtqqttccqc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatqqqa 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


qacatqccaq 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtqaqtqaqt 


ttqqaaaqqa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttqg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgatg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttqtctttqq 


tttacctcta 


aaaaaaaaaa 


ataattacac 


aaaaaccaaa 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1 A A f\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 120 
<211> 574 
<212> PRT 
<213> Artificial 
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<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (430). .(430) 

<223> W430M 

<400> 120 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 
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Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

> 

Leu ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly ser xaa Asn Ala pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Met Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 
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Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 ,560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 121 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 121 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 
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tctttggaga 


aagtgcagga 


600 



gcagcttcag 


X16700B_US 
ttagcctgca 


seq list revised Natl 
tttgctttct cctggaagcc 


12May2005 . ST2 5 . txt 
attcattgtt caccagagcc 


660 


attctgcaaa gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


.ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga ctcctttgtc agtaaacttt 


ggtccgaccg 

» 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtat 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 122 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (430) . .(430) 

<223> W430Y 

<400> 122 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 
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Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

* 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

» 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 
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Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Tyr Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
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515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 123 
<211> 1722 
<212> DNA 
<213> Artificial 

* 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 123 
aaaaataaca 

Wfe Wl X^fc- ^ta* %A 


tcataattac 


aacaaaaaat 


aaaaaaatica 


aaaaaataaa 


cttaacaott 


60 


tttaataaca 


caataacaac 


ctttcttaaa 

W- V- X— w W *5 


attccctata 


cacaaccacc 


"tcttaataaa 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


i 

tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 
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gggattataa 


tttcatatgc 


1200 
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cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg caggaatgga tgggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



124 
574 
PRT 

Artificial 



Synthetic butyryl chol i nesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227).. (227) 
xaa = Ala 



VARIANT 

(431).. (431) 

P431Q 



<400> 124 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 
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val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

* 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 



Phe ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 
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340 345 350 

Gly'Leu Lys lie Phe Phe pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 '375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Gin Glu 

420 ' 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

* 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 125 
<211> 1722 
<212> DNA 
<213> Artificial 
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<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 125 

gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaaggga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 
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<210> 126 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol inesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (433).. (433) 

<223> W433G 

<400> 126 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 " 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
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165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 . 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser, val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro. Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 
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Phe Phe Tyr Tyr phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

> 

Gly Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

* 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu' Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

■ 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys Val Gly Leu 

565 570 

<210> 127 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 127 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 
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taaartatao 

LMRviw Ld way 
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ggtgggtgcc ctaggattct 


12May2005 . ST25 . txt 
tagctttgee aggaaatcct 


480 


y a yy *-*-*- a y 


yyaaLd Ly y y 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


S40 

• 


da La. Lay v_ a y 


L.L. l l Lyy Lyy 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


finn 

OL*L# 


y*-dy L *-L.dy 


l Lay ll Ly La 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


\J\J\J 


ci L L L. Ly Laaa 


ntnnttrrnr 

y L yy u t*-*-y 


kaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 




ddL,dy act L,y l 


tnaarttanr 

LyddL. L LdyL 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


/ OU 


d L L, day Ly LL 


L Ldy ddd Ldd 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 




l,l.l. LdLyyyd 


LLLLLLLy LL 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 




ydLd LyLLdy 


aratattart 
dLdLdLLdLL 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 




nttaataaan 
y L Lad Ldady 


atnaannnar 

d LyddyyydL 


agctttttta 


gtctatggtg 

■ * 


ctcctggctt 


cagcaaagat 


J.V4U 


aaraatanta 
ddLdd Ldy Let 


trataartan 
LLd LddL Ldy 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


i nan 


9 Lyay Lydy l 


Liyydddyyd 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 




dy dLL Lydctd 


artarrntna 
dL> LdL.Ly Ly d 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


■ i ?nn 


LLLyLL l Lyy 


anttrarraa 
dy L LLdLLdd 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


i ? fin 


tttnaararr 
L L LydcH_clL.L. 


natrrtrraa 
y d L L.L. LLLdd 


acttccgtgg 


ccagaatggt 


ttggagtgat 


• 

gcatggctat 




naaattnaat 
y ddd l Ly dd l 


ttntrtttnn 
w ty LL, l l Lyy 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


JL30U 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 128 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (434) . . (434) 

<223> M434F 
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<400> 128 

GluAsp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

i 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 ' 70 75 80 

Met Trp Asn pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 
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Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Phe Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 
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Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515, 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 129 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 

<400> 129 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 
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aacaatagta tcataactag aaaagaattt caggaaggtt taaaaatatt ttttccagga 1080 

gtgagtgagt ttggaaagga atccatcctt tttcattaca cagactgggt agatgatcag 1140 

agacctgaaa actaccgtga ggccttgggt gatgttgttg gggattataa tttcatatgc 1200 

cctgccttgg agttcaccaa gaagttctca gaatggggaa ataatgcctt tttctactat 1260 

tttgaacacc gatcctccaa acttccgtgg ccagaatggg ggggagtgat gcatggctat 1320 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 1380 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

* 

<210> 130 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (434) . . (434) 

<223> M434G 

<400> 130 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 
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Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

« 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly* Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 
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Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

■ 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Gly Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 
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<210> 131 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 

■ 

<400> 131 



gaagatgaca 


teataattge 


aacaaagaat 


ggaaaagtca 


nannnatnaa 

yagggaxgaa 


-a *~ -a f* ^ 
CLLydLdy LL 


DU 


tttggtggca 


eggtaacage 


ctttcttgga 


attccctatg 


r~ ^ c t~\ r~ r~ r~ r~ 
LdLdyLLdLC 


•f- f~ -f- +- /~m f~m +- -3 <"1 ~3 

lc l tgg taga 


LCKJ 


cttcgattca 


aaaagecaca 


gtctctgacc 


aagtggtctg 


ata+f f nna -a 
aLdLLiyyad 


f~% r~ r~ t\ r~ ~a ^ "a 
Ly LLdLdddd 


1 an 

loU 


tatgcaaatt 


ettgetgtea 


gaacatagat 


caaagttttc 


LdyycitLCd 


-t- ^ *a f *a r\ ~a /a 

rggarcagag 


~)AC\ 


atgtggaacc caaacactga 


cctcagtgaa 


gactgtttat 


3 -t~ /~ •t* *a *a *a /a "t~ 
dLLLdddLyi 


■a ■#- « f* -a -t~ i~ f f ^ 
dtgydL LLLd 


3UU 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


arggrggugg 


L L L LLdddL L 


J DU 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


i> icyy y LLy d 


■a ~a /a /a "t - ^ "♦" 
ddydy L LdL L 




gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


Lay i- l LtyLL 


annaaatrrt 

dyyddd LLLi 




gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


J*tLF 


UU L CX l_ d y V_ d y 


rrtttnntnn 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 




gcagcttcag 


ttagectgea 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 




attctgeaaa 


gtggttccgc 


kaatgetect tgggcggtaa 


catctcttta 


tgaagctagg 


/ C.\J 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


7RCI 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


otu 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gaeatgecag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


agggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 
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ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 132 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227) . . (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (434). .(434) 

<223> M434K 

<400> 132 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val ser Met 
130 135 " 140 
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Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 

145 150 155 160 

» 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

< 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

♦ 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Lys Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

■ 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

4 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 133 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 
<400> 133 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

Page 244 



atgtggaacc 


X16700B_US 
caaacactga 


seq list revised Natl 
cctcagtgaa gactgtttat 


12May2005.ST25.txt 
atctaaatgt atggattcca 


300 


qcacctaaac 


caaaaaatqc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


.tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


qaqgctccaq 


qqaacatqqq 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttqqtqq 

^* w w w 77 77 77 77 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


qcaqcttcaq 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


qtqqttccqc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 ' 


aacagaacgt 


tqaacttaqc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatqqqa 


ctcctttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


qacatqccaq 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtqaqtqaqt 

77 77^^*7 T7 77 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctqccttqq 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatggc 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttqtctttqq 

• ™ 77 77 c7 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


-1 A A /\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 134 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 
<222> (227).. (227) 
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<223> xaa = Ala 



<220> 

<221> VARIANT 

<222> (434) . . (434) 

<223> M434L 

<400> 134 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

♦ 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 
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Gly Ser xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arq 
225 230 235 240 

Asn Arg Thr; Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arq Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340, 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Leu Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 



Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
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465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 135 
<211> 1722 
<212> DNA 
<213> Arti f i ci al 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 135 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 
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tgaatgaagc 


atttgttgtc 


840 





X16700B_US 


seq list revised Natl 


12May2005 . ST25 . txt 




ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatqccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtqaqtqaqt 


ttqqaaaqqa 


dLtLdLtLLL 




cagactgggt 


agatgatcag 


1140 


aqacctqaaa 


actaccatqa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttao 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


* 

tttaaacacc 


aatcctccaa 


acttccgtgg 


ccagaatgga 


atggagtgat 


gcatggctat 


1320 


qaaattqaat 


ttqtctttqq 


tttacctctg 


gaaagaagag 


ataattacac 


adaaaccflao 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


"1 A A /*\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 

» 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 136 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl choli nesterase variant 



<220> 

<221> VARIANT 

<222> (227) . .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (434).. (434) 

<223> M434N 

<400> 136 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 
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Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 ,160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

4 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
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290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

• 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Asn Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 
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Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 137 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 

• 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatggt 


cgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 
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gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 1440 

aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 138 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (434). .(434) 

<223> M434S 

<400> 138 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
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115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala.Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 
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lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe He Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 • 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp ser Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg' Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 139 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol inesterase variant 
<400> 139 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 
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tttaataaca 


X16700B_US 
caataacaac 


seq list revised Natl 
ctttcttgga attccctatg 


12May2005 . ST2 5 . txt 
cacagccacc tcttggtaga 


120 


cttcaattca 


aaaaoccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 

\j \j 


i. u t- y \— a ua i_ i_ 


V— w Ly v. v. y i- v_ a 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


c* t- y Lyyu a. v_ v_ 


v_ clcx a k_ a i_ y a. 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


y Lull l. a. a a. 


raaaaaatnr 
Ldddddci Ly l. 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


yyaaLa l_ V- CI L 


L.LL LdLd ty L 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


y Lay L y LLaa 


LyaaL, La Lay 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


y ay y l. tv.Layj 


LjLjddLd Ly y y 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


da Lu Lay Lay 


cl, l l Lyy Lyy 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


y Ldy l l LLay 


ttanrrtnra 

L LdLJ LL LLJ Ld 


tttgctttct 


cctggaagcc 

■ « 


attcattgtt 


caccagagcc 


660 


a L L v_ LyLdaa 


ntnnttrrnr 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


770 


daCdyadLy L 


tnaarttanr 
LyddLL Ldy v_ 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 

/ O \J 


a LLddy l y lv_ 


L Ldy add Ldd 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


rrrtatnnna 
LtLLd i_y yy ct 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


Q00 


y ci v_ ci Ly Lv.ay 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


y l. lcici i- <x a a y 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 

-L \J C \J 


aaraatanta 

CICIV.CLCL Lay L CI 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


n1"nanl~nariT 
y L y**y ^-y^y *- 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


anarrtnaaa 

ayaLL i_ y ciclcl 


actaccgtga ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


*~ l LyLL i_ Ly y 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


l l LyaatatL. 


gatcctccaa 


acttccgtgg 


ccagaatggt 


ggggagtgat 


gcatggctat 


1320 


yaaa i_ i_yad l 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 140 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 
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<223> Synthetic butyrylcholinesterase variant 

<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (434). .(434) 
<223> M434W 

<400> 140 

* 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys cys Gin Asnile Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 
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Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Trp Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 
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Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 141 
<211> 1722 
<212> DNA 
<213> Arti f i ci al 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 141 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 
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X16700B US 
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attctacaaa 


ataatt ccac 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacaaaacat 


taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaaa 


ct c ct t t at: c 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaaa 


ataaaaaaac 

« , -y aa y y y a >- 

• 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 

l v_ ci luqv. (.ay 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


a t a a a t* a a n t 


t_ Lyyaaayy a. 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aoar ctaaaa 


a rtarrntfia 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 




u y ^ i_ v_ a v_ v_ a. a 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

J- £. \J\J 


tttoaararr 

I. *— y Ci CA V_ C4. V_ V_ 


oatrrtrrsa 


acttccgtgg 


ccagaatgga 


tgtgtgtgat 


gcatggctat 


1320 


aa a a 1" 1" o a pi 1 - 

y auu i_ l y uu i_ 


1" 1" o 1" <~ 1"t* 1" n n 


lltaLLLLLy 


yaddyadyay 


*a ^ ^ o *t" -5 *~ s— 
dlddltdCdC 


aaaagccgag 


1 380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 142 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (435).. (435) 

<223> G435C 

<400> 142 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 
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Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

< 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala' Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 • 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 
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Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

He Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Cys val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro Val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 
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val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe. His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

■ 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 143 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 143 



y clay a LijaLa 


LLd Let a. L LLjL 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


DU 


l l Lyy i_y y t_d 


Lyy LctctL,cty l. 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 




cttcgattca 


aaaagecaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


ettgetgtea 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagectgea 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgetect tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 
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cctqccttqq 


X16700B_US 
agttcaccaa 


seq list revised Natl 
gaagttctca gaatggggaa 
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ataatgcctt tttctactat 


1260 


tttgaacacc 


qatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtggg 


gcatggctat 


1320 


gaaattgaat 


ttatctttaa 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 

^# \f Vr 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 144 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (437).. (437) 

<223> M437G 

<400> 144 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 
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val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

4 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser ser Leu His Val Tyr 
115. 120 125 

« 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

■ 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

■ 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 
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Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly Val Gly His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

* 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 145 
<211> 1722 
<212> DNA 
<213> Artificial 
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<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 145 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


qaqqqatqaa 


cttgacagtt 


60 

mm* maW 


tttggtggca .cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 

mmm mm* 


cttcgattca 


aaaagccaca 


gtctctgacc aagtggtctg 


atatttaqaa 

^* %■ mm mm mm. 


tqccacaaaa 

mm ^» m**m *A mm. 


180 

mmm mmW matf 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caaacttcca 

m*+ m*^ w» w W X* W> %**m 


taaatcaaaa 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatat 

vi W W mA mm XJL W Wj W 


ataaattcca 

W% W W| WJ \* W W V* V* VA 


300 

«y v \y 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


ataataataa 


ttttcaaact 

WWW W\*UUU^ w 


360 1 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcaaattaa 


aaaaattatt 

(AUU MM W W m**x W W 


420 

■ *— \J 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


taactttacc 

W *A WJ ^— W. W W WJ W^. W- 


aaaaaatcct 

W% WJ WJ MVHA W W> W> W 


480 


gaggctccag 


ggaacatg'gg 


tttatttgat 


caacagttgg 


ctcttcaata 

W V- W w W WJ 


aattcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttaaaaa 

w w> w ^MM^H w 


aaatacaaaa 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattatt 

W* V- W- WL V- W WJ W V* 


caccaaaacc 

V— K*V V* V— W% WJ WV WJ \— \« 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


taaaactaaa 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


aaaaaaataa 


aactaaaata 

*J ^-*> W M W* W% W W% 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


taaatoaaac 

mm m**m ^™ mm M V\ mm 


atttattatc 

w% www m£ w w w w* 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tqqatqqtqa 


ttttctcact 


900 

W Wt 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttaataaat 


960 

W m*+ 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctaactt 


caacaaaaat 


1020 

" i mm- %mw 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccaaaa 


1080 

m*m mf W* W^ 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


caqactqqqt 


aqataatcaq 

mm mm, m+ mm mm, mm mmw mm. mm 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


qqqattataa 


tttcatatac 

W mmt mm mm mm* 


1200 

*^ mj mm* 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 

W *— - m^m mm mm. mmm mm mmm mm 


1260 

*mm» m*m mm*' m*** 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


tcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 
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<210> 146 
<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (437).. (437) 

<223> M437I 

<400> 146 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 



Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 
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Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe, Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 ~ 390 ' 395 400 



Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 



Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 
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420 425 430 

Trp Met Gly val lie His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp, Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 147 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 147 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 
Page 270 


tagctttgcc 


aggaaatcct 


480 
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gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatacgtat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 148 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .C227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (439) ..(439) 

<223> G439T 
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<400> 148 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

i 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 
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245 250 255 

GluThr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin G"lu lie 

260 265 270 

Leu Leu Asri Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

* 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Thr Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 
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Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 



<210> 149 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 149 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 
Page 274 


ctcctggctt 


cagcaaagat 


1020 



aacaatagta 


X16700B_US 
tcataactag 


seq list revised Natl 
aaaagaattt caggaaggtt 


12May2005.ST25.txt 
taaaaatatt ttttccagga 


1080 

-A. \J \J \J 


gtgagtgagt ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg .agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg ccagaatgga tgggagtgat gcatggcgct 




gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


lJOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 ' 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 150 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440A 

<400> 150 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 



Cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
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65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser, val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 
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val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

■ 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe' Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Ala Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 
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<210> 151 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 151 
gaagatgaca 


xcaxaaxxgc 


aacaaagaat 


ggaaaagtca 


yagggaxgaa 


exxgacagxx 


ah 

DU 


tttggtggca 


cggxaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


xcxxggxaga 




cxxcgaxxca 


aaaagecaca 


gtctctgacc 


aagtggtctg 


axaxxxggaa 


xgccacaaaa 


i en 


xaxgcaaaxx 


cxxgcxgxca 


gaacatagat 


caaagttttc 


caggcxxcca 


xggaxcagag 




a xgxggaacc 


caaacaexga 


cctcagtgaa 


gactgtttat 


axcxaaaxgx 


axggaxxcca 




gcacc idddC 


caaaaaaxgc 


cactgtattg 


atatggattt 


atggtggxgg 


xxxxcaaacx 


OCA 

3DU 


ggaacaxcax 


exxxacaxgx 


ttatgatggc aagtttctgg 


cxcgggxxga 


aagagxxaxx 




g tag xgxcaa 


xgaacxaxag 


ggtgggtgcc 


ctaggattct 


xagexxxgee 


aggaaaxecx 




gaggctccag 


ggaacaxggg 


tttatttgat 


caacagttgg 


exexxcagxg 


ggxxcaaaaa 


J^f u 


aa id xagcag 


ccxxxggxgg 


aaatcctaaa 


agtgtaactc 


xcxxxggaga 


aagxgcagga 


DUU 


gcagc l tcag 


xxagcexgea 


tttgetttet 


cctggaagcc 


a +■ +■ c a +• +" n -t- *t- 
dlLCdtuy LI 


LdLLdydyLL 


DDU 


-t- "f- ^* /~ ^ ■-> -3 
dLLLLyCddd 


gxggxxccgc 


kaatgetect tgggcggtaa 


LdLv.lv.Li Ld 


tnaanri*ann 

xyaayc Ldyy 




ddCdyddCy L 


lyddLL Ldyc 


taaattgact 


ggttgctcta 


yagagaaLga 


nartnaaata 
ydL LydddLd 


/ ou 


dtcddy iy ll 


L Ldy ddd t dd 


agatccccaa 


gaaattcttc 


i*naatnaanr 
Ly ad LyddyL 


a 1" t* 1" n 1" 1~ n +• r* 

dLLLy LLy LL 


0*tLI 


ccc xaxggga 


r~ r~ *- +■ ■♦- ^ r~ 

cx.ct.Lity LC 


agtaaacttt 


ggtccgaccg 


xygaxyg xya 


ttttrtrart 
LLLLLLLdLL 




ydLa ty d-cty 


dLdLdLLdL L 


tgaacttgga 


caatttaaaa 


aaarrranat 
dddL.L-V.dyd L 


1"1"1rin1"nnn1" 


QfiO 

^?OL/ 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


geatggegag 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 
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tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 
tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 152 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440E 

<400> 152 

i 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 
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Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

* 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

. 420 425 430 

Trp Met Gly val Met His Gly Glu Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

i 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 153 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 153 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 
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acacctaaac 


caaaaaatac 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


aaaacatcat 


ctttacatat 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


aaaactzccaa 


aaaacataaa 

yyaav.a V-yyy 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 

a a »- a i- a y v-u^ 


v. v_. l l. tyy tyy 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


y *-°y *- *- L.v»ay. 


ttaacctof a 

l Lay v. v. wyv.a 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctacaaa 


a T on 1" 1" c c a r* 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


770 


aacaoaacot 

a ci V- a y uu v_ y l 


toaarttaor 

uyaav. l l ca. y v_ 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atraaototr 

Ci LLuu^ L y v. V- 


f tanaaataa 

i- Lay acici Laa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


rrrtatciQna 

V.V.V. L a i_ y y y ex 


LLLLlLLy LL 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


QOO 

-7v/L/ 


y ci V— a. l y v. v_ a y 


a f"a1"a1"1"a 

C*. V- Cl La L Lav. L 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 




ottaataaao 

y l Laa Laaay 


at*riaaoona 

a uyaayyyav. 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1 070 


aaraataata 


tf ataa rtaci 

L\_a V.CLCLL. LQy 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


y *-yay Lyay l 


'ttaoaaaciaa 

l Lyy aaa y y a 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 

a v_ i_ a v_ v_ y i_ y a 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

J- C \J\J 




aattcacraa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 

-L t- \J\J 


tttaaacacc 

l l l y uuv.u\< v_ 


aatcctccaa 

y u l v. v» l l» l. a a 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcttt 


1320 

J. J C. \J 


aaa at" "toaai - 

y ucam l i- y %jl a t- 


ttatctttaa 

LLyLV-LLLyy 


tttarrtrtn 


y dady ciciy ay 


a La a l LaLaL. 


ddaayLLyay 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 

>. 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 154 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> xaa = Ala 
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<220> 

<221> VARIANT 
<222> (440).. (440) 
<223> Y440F 

<400> 154 . 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

i 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser' Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 
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Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Phe Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 



Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 



val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 



Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser Cys val Gly Leu 

565 570 



<210> 155 

<211> 1722 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic butyryl chol i nesterase variant 



<400> 155 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 
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ctcctttgtc 
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agtaaacttt ggtccgaccg 
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tggatggtga ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcggt 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaat tttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1 AACi 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 156 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440G 

<400> 156 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 
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Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

■ 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

* 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415, 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Gly Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 



Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
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550 555 560 



Phe' Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 157 ' 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 157 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


-*— -4— m j~ -4— -A— -4- — _4_ 

tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


ooO 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggccat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 
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ttgcaaaata 


tgggaatcca 
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aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 158 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440H 

<400> 158 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 
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Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg, val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 . 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

.245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
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370 375 380 



Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly His Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser, Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 159 
<211> 1722 
<212> DNA 
<213> Arti f i ci al 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 159 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 
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cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 

■ x^ 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 

— ' ■ x^ 


# 

aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

\f \f 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 

■ x^ 


a a carta arnt 


LyaaL L Lay L 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 

* x^ x^ 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 

X^ ■ X^ 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 

m& X^ X^ 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 

«^ x^ x^ 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 

* 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcttg 


1320 


gaaattgaat 


ttgtctttgg 


tttacctcta 

X* W Xv XA W ^» X» 


aaaaaaaaaa 


ataattacac 

W XA W ^ XA- XA ^» 


aaaaa ccaaa 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 160 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
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<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440L 

<400> 160 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

» 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
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195 200 205 

Leu 'ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

■ 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 1 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Leu Glu lie Glu Phe val Phe Gly Leu 
435 440 445 
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Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> .161 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 161 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 
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caccagagcc 


660 
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attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga .ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag acatattact tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc gatcctccaa acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcatg 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc agaacaatag cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 162 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227) . . (227) 
<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) ■ . (440) 

<223> Y440M 

<400> 162 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1.5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 
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20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val lie Val val Ser, Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 
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Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe' Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Met Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 
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val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

* 

<210> 163 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 163 

r~* -j /-« *-» -fr- e~% ~i *^ 
yddgdLydCd 


■4- f -3 -f- -3 ~5 ■♦- ■♦- g~\ f— 

LCaLadt tyC 


ddCdddgddl 


f% r\ ^ ^ 0 ^ /~i •+- /~ -5 

ggddddg LCd 


/■I -5 /"1 /-I *5 +- fi *^ *5 
gaggga igaa 


f +■ +■ r\ ^ f ^ /*i +• +■ 
C L LgdCdg LU 


ah 

DU 


l l ugg Lggca 


/— f~* f~\ +- -3 -5 f— -3 e~* f 

egg LadCdgc 


/— -t- +- +- f— -♦- -t- /~i -> 

CLiLCLLggo 


-> -•- +- /~ f /~ +- "5 +- /I 

dlLCCLLaig 


_________ _ _ 

cdcdgccdcc 


lc.l tgg Tzaga 




LLLtydLLLd 


aaaanrrara 
d d d d g C t- a. v. d 


ntrirtTiarr 
g LV. LLiydLL 


aag ugg lc xg 


d Ld L L uy y dd 


tnrraraaaa 
LyCLdLdddd 






v_ u Lye Ly cud 


y ddi_d Ldyd l 


v_dddy LLl LL 


rannrt+rra 
LdyyL L L v_l_d 


tnnatranan 

*.ggciLi-dgdg 




atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagectgea 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 
Page 300 


ataatgeett 


tttctactat 


1260 
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tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcaat 


1320 


gaaattgaat 


ttatctttaa 


tl"l"^f*r1"rto 






a. ci a. a. y v_ v_ y d y 


1380 

J- mJ \J \J 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



164 
574 
PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227). .(227) 
xaa = Ala 



VARIANT 
(440) . . (440) 
Y440N 



<400> 164 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 
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val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 
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Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Asn Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

> 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 165 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 
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<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 

4 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggccag 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 166 
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<211> 574 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 

<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440). . (440) 

<223> Y440Q 

<400> 166 

Glu Asp Asp lie lie' lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 
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Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 
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Trp Met Gly val Met His Gly Gin Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 167 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 167 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 
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gaggctccag 


X16700B_US 
qqaacatqqq 


seq list revised Natl 
tttatttgat caacagttgg 


12May2005 . ST25 . txt 
ctcttcagtg ggttcaaaaa 


540 

*^ ■ X^ 


aatatagcag 


cctttqqtqq 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

X^ X»F 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctacaaa 


ataattccac 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacaaaacat 


taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaaa 


ctcctttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaaa 


ataaaaaaac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 

-i- \J t— \J 


aacaataata 


tcataactaa 


aaaagaattt 


caggaaggtt 

■ 


taaaaatatt 


ttttccagga 


1080 


ataaataaat 


ttaaaaaaaa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttao 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tt.tctactat 


1260 


tttaaacacc 

^ y— v_ t-*. v_ v_ x_ 


aatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcagg 


1320 


aaaattaaat 


ttatctttaa 


tttacctctg 


gaaagaagag 


ataattacac 


• 

aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 168 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440R 

<400> 168 
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Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

■ 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

. 20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

♦ 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg Val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 
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Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

* 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Arg Glu He Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 



Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

page 310 



X16700B_US seq list revised Natl 12May2005.ST25.txt 
500 505 510 

Lys' Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

» 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser cys val Gly Leu 

565 570 

<210> 169 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 169 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 
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taaaaatatt 


ttttccagga 


1080 
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gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctct 


1320 


gaaattgaat 


ttgtctttgg 


tttacctcta 

WWW V* V w» w w# w \§ 


aaaaaaaaaa 

WJ U U W4 WJ U %JL Vj W* W^ 


ataattacac 

W\ W %A W\ W LU^U V. 


uuuuu v_ v- u 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


"t A A f\ 

1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



170 
574 
PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 



<220> 
<221> 
<222> 
<223> 



VARIANT 
(440) . . (440) 
Y440S 



<400> 170 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 



Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp II^ Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

» 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

« 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 
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325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 . 

Trp Met Gly val Met His Gly ser Glu lie Glu Phe val Phe Gly, Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 
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<210> 171 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 171 
gaagatgaca 


tcataattgc 


■ 

aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


• 

tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggcact 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 
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tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 

<210> 172 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227). .(227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440T 

<400> 172 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 , 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 " 140 



Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
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145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

4 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser Xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 ' 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

i 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 . 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Thr Glu lie Glu Phe val Phe Gly Leu 
435. 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 173 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 173 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 
atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 
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acacctaaac 
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caaaaaatac 


seq list revised Natl 
cactgtattg atatggattt 


12May2005 . ST2 5 . txt 
atggtggtgg ttttcaaact 


360 

J \J v/ 


aaaacatcat 


ctttacatat 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


QAQQCt C C Fid 


aaaacataaa 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 


c c 1" 1" ta a t" aa 

V— ^— l v_ Lyy i.y y 


aaatcctaaa 


agtgtaactc 

i 


tctttggaga 


aagtgcagga 


600 


acaactt ran 


ttaorrtora 

V- Luy lv. Lyuu 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 
uuu 


attrtaraaa 


y L yy *- c*-*-y*- 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


770 




toaarttanr 

L.y aav> i» Lay l- 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atraaototr 


i- Lay uuCL C CI CL 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


v. v» v. i. cl \- y y y a 


rtrrtttatr 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


Q00 


y qv_g l y v_ u ay 




tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 




y c v. a a Luuuy 


atnaannnar 

u i_y a. ay y y a\_ 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1 070 


ci ci v_ ci c* i_ciy i_a. 


i_ \_ a i_ aa v_ cay 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 

1UOU 


a 1" a 3 o1~ o 3 ci 1" 

y *-y**y uyay i» 


i_ Lyyaaayya 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 40 


aaacr taaaa 


ci v. c a v_ v_ y uya 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctaccttnn 
v - v - L y LL L *-y y 


anttrar raa 

Cl y C LV_UV_LQQ 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1 260 


tttoaararr 


i 

aatrrtrraa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


ad*al"taaal" 


ttfltrtttno 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1 380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 174 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 
<222> (227). .(227) 
<223> xaa = Ala 
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<220> 

<221> VARIANT 

<222> (441) . . (441) 
<223> E441T 

<400> 174 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu ,Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val He val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 
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Gly Ser Xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

♦ 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

♦ 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu' Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Thr lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 175 
<211> 1722 
<212> DNA 
<213> Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 175 
gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 
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tggatggtga 


ttttctcact 


900 
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gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccaaat 


tttaataaat 

*- *- *yy ^yy y w 


960 


qttaataaaq 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctaactt 


caacaaaaat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccaaaa 


1080 


qtqaqtqaqt 


ttqaaaaaaa 

*» ****** ** »■* 


atccatcctt 


tttcattaca 


caaactaaat 


aaataatcaa 


1140 

-A. *^ I Xj/ 


agacctgaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


aaaattataa 

y ** *» *- *-* v.uu 


tttcatatac 


1200 


cctaccttaq 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatocctt 

** *- V*** Vp ** V. *»» *. %. 


tttctactat 


1260 


tttaaacacc 

%A %A 


aatcctccaa 


acttccgtgg 


ccagaatgga 




acataortat 


1320 


* 

aaactaaaat 


ttatctttaa 


i. V. I- CI V_ V_ l. y 


yciciciyciciyciy 


ataattacar 




1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 176 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> C227)..(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (442) . . (442) 

<223> I442L 

<400> 176 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 



Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 
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Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 
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lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu Leu Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 . 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 
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Phe Asn Asp Tyr Thr ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 177 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> synthetic butyrylcholinesterase variant 
<400> 177 



yddydLydLd 


trataattnr 
Llq Lad L Ly L 


ddLdddydd L 


yyddddy LLd 




rttnarantt 
LL LydLdy LL 


fin 


tttnntnnra 

l l Lyy Lyycd 


LLJLJ LaaLdyL 


rtttrttnna 
V.LL LL l Lyyd 


dL LLLLLdLy 


LdLdy LLdLL 


ll l Lyy Ldyd 


i ?n 


LL L Ly d L LLd 


aaaanrrara 
ddddy LLdLd 


y LL LL LydLL 


ddy Lyy ll Ly 


dLdLL Ly y dd 


tnrraraaaa 

LyLLdLdddd 


i fin 

-LOU 


LCI LI) Luaa L L 


LLLyLLyLLa 


yaaya Lay a l 


Ldddy L L L LL 


Lay y l l ll l l 


tnnatranan 
Lyyd LLdydy 


?4n 

£*t Ll 


d Ly l y y dd l l 


Lddd LdL l y CX 


ll LLay Lyaa 


ydv, Ly l l Ld l 


d ll Lddd Ly l 


atnnattrra 
d Lyyd l l l Ld 


^nn 


y V-flLL LaaaL 


Laaaada Ly l 


LuL v_ y i_a l Ly 


a Ld Ly y d l l l 


dLyy Lyy Lyy 


• 

L L L LLdddL L 


3 fin 


yyaaLd LLd L 


L L L LaLa Ly L 


l LdLyaLyyL, 


a ay l. l ll Lyy 


rtrnnnttna 
l LLyyy l Ly d 


ddy dy l Ld l l 


4?n 


y Lay i_y LV.aa 


LyauL La Lay 


yy Lyyy tyLL 


LLdyydLLLL 


Lay L L L Ly LL 


dyyddd lll l 


4R0 


y a yy*~ LLv.ay 


yyddLd Ly yy 


l v. La l l Lya l 


v-cxciv-ciy i_ Lyy 


L LL L l Lay Ly 


yy l LLuaaaa 


540 

■J T L# 


a a l a Lay Lay 


c c X 1" t* n n t" n n 

ll l l Ly y Lyy 


aaa lv.l i_aaa 


ay Ly lclul ll 


ll l l Lyy ay d 


aay Ly Lay y a. 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


atlCiyCadd 


g rgg Ltccgc 


ly -5 1 -4- r\ /"* "t" +" 

KdatgCLCCt 


+- r~i f~t /*! r~ t~\ /^i +■ *i *3 
rgggcggtaa 


Ca LL LL L L Id 


rgaagc ragg 


/ zu 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctaatttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 
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ttgeaaaata 


tgggaatcca 


1440 
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aatgagactc agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 1500 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 1560 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 178 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 

<222> (68) - - (68) 

<223> N68K 

<220> 

<221> VARIANT 

<222> (77).. (77) 

<223> H77F 

<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285). .(285) 

<223> P285N 

<220> 

<221> VARIANT 

<222> (331). .(331) 

<223> V331A 

<400> 178 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 



Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 



Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 ~ 45 



Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 
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Cys Cys Gin Lys lie Asp Gin ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

■ 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 
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val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

« 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

. 340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu He Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 
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<210> 179 

<211> 1722 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<400> 179 
gaagatgaca 


tcataattgc 

* 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttctt 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 

* 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


# 

aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctaatttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taakaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 
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tacgtgctca 


acaatgtcga 


1560 
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ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 1620 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 1680 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 1722 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



180 
574 
PRT 

Artificial 



Synthetic butyrylcholinesterase variant 



<220> 
<221> 
<222> 
<223> 



VARIANT 
(77).. (77) 
H77F 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



VARIANT 
(227).. (227) 
xaa = Ala 



VARIANT 

(285). .(285) 
P285N 



VARIANT 

(331).. (331) 
V331A 



<400> 180 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro pro Leu Gly Arg Leu Arg Phe Lys Lys pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Phe Gly ser Glu 
65 70 75 80 



Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 



val Trp lie Pro Ala pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 
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100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin, Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 
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Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met' His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 " 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 181 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
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<400> 181 
aaaaataaca 


tcataattac 


aacaaaaaat 


□aaaaaatca 


aaaooatoaa 
y y yy a Ly aa 


cttaacaatt 


60 


tt toatanca 


caataacaac 


ctttcttaaa 


attccctata 

a l l v» v« v. l a w y 


v_ a v_ a y v. l.cill 


l V- i_ Lyy l u y a 


120 
j- *- \j 


cttcaattca 


aaaaaccaca 


atctctaacc 


aaataatcta 

aay Lyy l\_ Ly 


atattf aaaa 

a La l l l y y a a 


tar raraaaa 

l y v. a l. a a a a 


180 

JL. L> \J 


tatacaaatt 

l_ CA \_y V_UUU l_ w 


r ttactatca 

v. l c y v_ ty v. v_ u 


aaacataaat" 

yauLu l ay a l 


c aaaal"1"t1"c 

v_aaay lll ll. 


raoarttrtt 

v_ay y l L ll l l 


tcioatraoaa 
^y y a l Lay ay 


240 


a. l y Lyy aa. v. v— 


raaar artoa 

v_. ex a. ex V- a. v. Ly a 


c c t* c a n 1" o pi pi 

v_ v_ l l. a y l y a a 


oa <~1" n 1" 1~ 1" a 1" 

y av_ Ly L L L a l 


atrtaaatnt 
a ll l a aa Ly l 


atnnattrra 
a Lyy a l l l La 


^00 


nf*arf*l~aaaf* 

y l. a v. l. Lauuv. 


ra a a a a 3 1" n c 

Laaaclau Ly v. 


l a l Ly l a l Ly 


atatnnattt 
a La Lyy a l l l 


ct uyy uyy Lyy 


lll L LaaaL L 


3fi0 


nnaaralr'at* 


v_ L L, l a. La l y l 


1~"Ta1~fiat"finr 
l l a l y a Lyy v 


aantttrtnn 
aay LLLLiyy 


l LLyyy l Lyd 


aay ay l l a l l 


*T^LI 


y «- d y l y L^.aa 


tnaa r t~al~an 

Ly aav. La Lay 


yy L yyy L y*-<- 


rtannattrt 

LLayyaLLLL 


L ay L L L Ly LL 


ay y aaa lll l 


tOL* 




finaaralrinn 
yyaaLa cyyy 


L L LO. L L L y a L 


LaaLay L Lyy 

i 


L LL L LLCty Ly 


yy L LLaaaaa 




a a l ci l ciy Lay 


ll l l Lyy tyy 


aaat*ff~t*aaa 

aaa lll l aaa 


antntaartr 
ay Ly lqcil ll 


LL L l Lyyayd 


aay Ly Lctyya 




yLay l i_ l Lay 


t'l'anrrt'fira 

l Lay ll Ly v.u 


tttnrtttrt 

LLLyLLLLLL 


c cT n n a anrr 
LL LyyaayLL 


aLLLdLLy LL 


LaLLay ay ll 


V/L/L* 


al"Tf"rnf"aaa 

a Li L\. L y V_ a a a 


y ^yy.*- LLLy 


kpiPit"nft*ff"t" 

in. a a Ly v. lll. l 


L yyy^-yy Laa 


LCLlLLL l L Let 


Ly.aay l Layy 




cici v.aucicivM l 


t* n pi pi c t"t~ pi n c 

i- y aa l l Lay l 


1"P1PlPl1"1"nP ft" 
l aaa l l y a l l 


yy l Ly l ll lo. 


yayayaa Ly a 


nartnaaata 
y aL Lyaaa La 


7R0 


ci l l a a y l y ll 


T 1" PI n PI PI P1 1" PI PI 
l l ay aaa l a a 


PI n PI t" C C C C PI PI 
ay a ll.ll. Laa 


naaatf rttr 

y aaa l ll l ll 


tnaatnaanr 
l y aa l y a ay l 


• 

a L L Ly L Ly LL 


840 


v— v— l. La tyy y a 


c 1" pi pi 1 - 1~ 1" n 1" i~ 

v_ l aa l l Ly l v_ 


PI n 1" PI PI a f*1~ 1" 1" 
ay l a a a l. lll 


nntrrnarrn 
yy LL.Lyav.Ly 


LyyciLyy i_y a 


ttttrtr art 

L L L LL LLaL L 


Q00 


yaLOLyLLay 


acaTat~TarT 

a l. a l a l l ci v_ l 


T a pi pi rt" T aaa 

l y a a l. l l y y a 


raatttaaaa 

v.aa l l Laa a cl. 


aaaLLLaya l 


1~ 1" t" n nt" n nn 1~ 
l l Lyy Lyyy l 


ZsVKJ 


ottaataaao 


pi 1" n pi pi n on pi c 

a Lyaayyyav_ 


ayL-LLLLLLa 


yv-y LaLyy Ly 


rtrrtnnrtt 

L LLL Lyy L L L 


ranraaanat 

LayLaaaya l 


1020 


aacaataota 

ci a v_ Q a Lay La 


traTaaffaa 

llu l a a V- Lay 


aaaaoaattt 

aaaayaa lll 


rannaanntt 


taaaaatatt 

\- cxcxacxcx l a l l 


t"l"l~l"fr*anna 

lll LLLayya 


1080 




"ttTjaaaanna 

l Lyy aaa y y a 


a L V— v_ a L L. V_ L L 


"t "t 1" c a 1" 1" a r a 

L L LLaL l a L. a 


ran a flrinnt* 
Lay aL Lyyy l 


anatnatran 

a y a l y a llulj 


1140 

-1- _L" Ll 


aoar rtoaaa 


PI ft" a f PntTlPI 
a \_ LaLuy Ly a 


yy lll Lyyy l 


y a Ly l Ly l Ly 


flfinaf tataa 
y y y a l La Laa 


tttratatnr 

L L L l. a l a l y L 


1200 


r rtarrttaa 

v- v. Lyv.v. l l. y y 


PI Ot"t" C PI CC PI PI 

a y L LLuLLaa 


oaaottrtra 

y aa y l lv_ llq 


naatnnnnaa 

y aa Ly y y y aa 


al"aal"fif"rl"t" 

a Laa Ly ll l l 


tttrtartat 

L L LL L a L L a L 


1260 

J-£. LILT 


tttaaacacc 

w t y ci. c*. V- c* n- v_ 


a a Tc r*1" rr pi a 

y a Lv.v. l l. L.a a 


arttrratao 

flv. l l v_ L.y Lyy 


rranaatnor 

v_ v_ ay a a Lyy v. 


L yyy a y Ly a l 


nratnnrtat 

y v_ a Lyy v. La l 


1^20 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 182 
<211> 574 
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<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> Q77)..C77) 

<223> H77F 

<220> 

<221> VARIANT 

<222> (227). .(227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285).. (285) 

<223> P285N 

<220> 

<221> VARIANT 

<222> (331).. (331) 

<223> V331A 

<220> 

<221> VARIANT 

<222> (434) . . (434) 

<223> M434L 

<400> 182 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
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115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala, Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 360 365 
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lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

♦ 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

* 

Trp Leu Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg' Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 183 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 183 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 
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tttggtggca 


X16700B_US 
cggtaacagc 


seq list revised Natl 
ctttcttgga attccctatg 


12May2005 . ST2 5 . txt 
cacagccacc tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttctt 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


qaqgctccag 


qqaacatqqq 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttqqtqq 

www ^1 w ^y 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


qtqqttccqc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctaatttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


• 

tttggtgggt 


960 


gttaataaag 


atqaaqqqac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


qtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttcggtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


y G G G L L i_ Lya 


ni" anat f f" at 
y Ld^a LLLd l 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1 440 

lttu 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 184 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 
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<223> Synthetic butyrylcholinesterase variant 

<220> 

<221> VARIANT 

<222> (77). .(77) 

<223> H77Ff 

<220> 

<221> VARIANT 

<222> (227). .(227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285).. (285) 

<223> P285N 

<220> 

<221> VARIANT 

<222> (331). .(331)' 
<223> V331A 

<220> 

<221> VARIANT 

<222> (429) . . (429) 

<223> P429R 

<400> 184 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 
1 ,5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 



Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val Val Ser Met 

Page 339 



X16700B_US seq list revised Natl 12May2005.ST25.txt 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu.Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 
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Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Arg Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

* 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie Val Lys' Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser i"rp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 185 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 185 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
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tatgcaaatt 


X16700B_US 
cttgctgtca 


seq list revised Natl 
gaacatagat caaagttttc 


12May2005 . ST2 5 . txt 
caggcttctt tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaatgg 


360 


ggaacatcat 


ctttacatat 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


ataatatcaa 


taaactataa 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 


aaaactccaa 


a a aa cat a a a 

WWWWV.W " 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatataacaa 


cctttaataa 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


acaactt caa 


ttaacctaca 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctacaaa 


ataattccac 


kaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacaaaacat 


toaacttaar 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 

vi w v>wviw j wx» 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctataaaa 


ct aattt ate 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


aacataccaa 

\juv>u vw www 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tt.tggtgggt 


960 


attaataaaa 


ataaaaaaac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 

W X,. IA V_ VA XA X» *w VA %J 


aaaagaattt 


caggaaggtt 


taaaaatatt 


« 

ttttccagga 


1080 


ataaataaat 

3 j 3 3 3 


ttaaaaaaaa 

w > >33 uuu 3y u 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 

XA X— W X* V» \» XJ *w Xj \A 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 

-V f_ v \j 


cctaccttaa 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1260 


tttaaacacc 


aatcctccaa 

X^ XA X- ^» Xi* X- X— X»» XA XA 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 

•V mj t— \J 


aaaattaaat 

^4 *-«V. XA W W XA W 


ttatctttaa 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 186 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 
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<221> VARIANT 
<222> C77)..(77) 
<223> H77F 

» 

<220> 

<221> VARIANT 
<222> (120) . . (120) 
<223> T120W 

<220> 

<221> VARIANT 

<222> (227).. (227) 
<223> Xaa = Ala 

<220> 

<221> VARIANT 

<222> (285). .(285) 
<223> P285N 

<220> 

<221> VARIANT 

<222> (331). .(331) 
<223> V331A 

<400> 186 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 , 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Trp Gly Thr Ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val Val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
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145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 2.55 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu, lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

He Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 "* 390 395 400 
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Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

« 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn' Asn Ser Thr ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 187 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<400> 187 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 
tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 
cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 
tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttctt tggatcagag 240 
atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 
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y LgLL LadaL 


X16700B_US 

C aa aa a a f flf 
\-<X<X<X<X<X<X Ly L. 


seq list revised Natl 
cactgtattg atatggattt 


12May2005 . ST25 . txt 
atggtggtgg ttttcaaact 


360 


y yaa v_ a. iv.ai 


v_ l_ l_ luLa Ly L 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


y Lay Ly LLaa 


Ly aav. Ld Lay 


ggtgggtgcc 


ctaggattct 


tagctttgee 


aggaaatcct 


480 




nnaaratnnn 

yyddLd Lyy y 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


dd La LdyLdy 


LLLLiyy tyy 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


r\ f~ -^x r~\ f~ ~\~ f r\ 
yLdLJL L ILdy 


L LdyLL LyLa 


tttgetttet 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


dllL Lytddd 


n1"/ifil" , tTmr 

y xyg l Lccgc 


kaatgetect 


tgggcggtaa 


catctcttta 


tgaagctagg 




ddCdyddcyi 


LyddLLLdyC. 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


7RO 


dlCadyiyLC 


■f- ■#- -3 -3 ^ 0 -t- "3 -3 
L Ldy ddd Ldd 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


0*tLI 


ccctdiggga 


LLddLLiy L L, 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 




gdCdtgccdg 


dLdLdlLdCl 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


Q60 


y L Lad La. day 


*3 ■♦- -3 a /*l fl /I a *~ 

a Lgaagggdc 


agctttttta 


gcgtatggtg 


ctcctggctt cagcaaagat 


1 o?n 

-L\J £-\J 


ddCddLdy Ld 


LLdLddLLdy 


aaaagaattt 


caggaaggtt 


taaaaatatt 


tt.ttccagga 


1 ORO 


g Lyag Lydy l 


■h^nna a anna 

l xggdddgga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1 1 40 


dydLLiyddd 


dLLdLLy iyd 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1 ?oo 


ll Lgcc l xgg 


a/"i"t""t"f*a rr~ a a 
dy LLLdLLdd 


gaagttctca 


gaatggggaa 


ataatgeett 


tttctactat 


1 760 


tttnaararr 
LLLyddLdLL 


ydLLLLLLdd 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggccag 


1 370 


ydddLLyddl 


1- i- n 1- r* 1- 1- 1- n n 

xxg ll l l T.gg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagecgag 


1 380 

1JOU 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgeaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 188 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (77). .(77) 

<223> H77F 
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<220> 

<221> VARIANT 
<222> (227).. (227) 
<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285).. (285) 
<223> P285N 

> 

<220> 

<221> VARIANT 

<222> (331).. (331) 
<223> V331A 

<220> 

<221> VARIANT 

<222> (440) . . (440) 

<223> Y440Q 

<400> 188 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Phe Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 
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165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 . 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser, val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 
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Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

* 

Trp Met Gly val Met His Gly Gin Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

■ 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu' Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 189 
<211> 1722 
<212> DNA 
<213> Arti f i ci al 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<400> 189 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 



Page 349 



qtaqtqtcaa 


X16700B_US 
tgaactatag 


seq list revised Natl 
ggtgggtgcc ctaggattct 


12May2005.ST25.txt 
tagctttgcc aggaaatcct 


480 


qaqqctccaq 


qqaacatqqq 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttaataa 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 

\J V 


qcaacttcaa 


ttaacctaca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctacaaa 


ataattcctt 


taatgctcct tgggcggtaa 

i 


catctcttta 


tgaagctagg 


720 


aacaaaacat 


taaacttaac 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaaatatc 


ttaaaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagt 


ctttgttgtc 


840 


ccctataaaa 

X— V* X— V* *A W ^3 WJ Vy VI 


ctctcttatc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 ' 


oacatoccaa 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


attaataaaa 




agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaataata 


tcataactaa 

V- CA LUU\< w LA \q 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


ataaataaat 


ttaaaaaaaa 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


aaacctaaaa 


actaccataa 


ggccttgggt 


gatgttgttg 


gggattataa 


tattatatgc 


1200 


cc t acc tt a q 


aattcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttaaacacc 


aatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


aaaattaaat 


ttatctttaa 

W w WJ X— WJ Wl 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 

-a- w vy 


gaaattt tga 


• 

gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 190 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (277).. (277) 

<223> A277V 

<220> 

<221> VARIANT 

<222> (285).. (285) 

<223> P285L 
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<220> 

<221> VARIANT 
<222> (398)..C398) 
<223> F398I 

<400> 190 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 
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Gly Ser Phe Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu val Phe val val Pro Tyr Gly Thr Leu Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

i 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

i 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn lie lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg ser ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser 
450 455 460 

Arg ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 
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Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

* 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys val Gly Leu 

565 570 

<210> 191 
<211> 1722 
<212> DNA 
<213> Artificial 

<220> 

<223> . Synthetic butyrylcholinesterase variant 
<400> 191 

gaagatgaca tcataattgc aacaaagaat ggaaaagtca gagggatgaa cttgacagtt 60 

tttggtggca cggtaacagc ctttcttgga attccctatg cacagccacc tcttggtaga 120 

cttcgattca aaaagccaca gtctctgacc aagtggtctg atatttggaa tgccacaaaa 180 

tatgcaaatt cttgctgtca gaacatagat caaagttttc caggcttcca tggatcagag 240 

atgtggaacc caaacactga cctcagtgaa gactgtttat atctaaatgt atggattcca 300 

gcacctaaac caaaaaatgc cactgtattg atatggattt atggtggtgg ttttcaaact 360 

ggaacatcat ctttacatgt ttatgatggc aagtttctgg ctcgggttga aagagttatt 420 

gtagtgtcaa tgaactatag ggtgggtgcc ctaggattct tagctttgcc aggaaatcct 480 

gaggctccag ggaacatggg tttatttgat caacagttgg ctcttcagtg ggttcaaaaa 540 

aatatagcag cctttggtgg aaatcctaaa agtgtaactc tctttggaga aagtgcagga 600 

gcagcttcag ttagcctgca tttgctttct cctggaagcc attcattgtt caccagagcc 660 

attctgcaaa gtggttccgc kaatgctcct tgggcggtaa catctcttta tgaagctagg 720 

aacagaacgt tgaacttagc taaattgact ggttgctcta gagagaatga gactgaaata 780 

atcaagtgtc ttagaaataa agatccccaa gaaattcttc tgaatgaagc atttgttgtc 840 
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ccctatggga 


X16700B_US 
ctcctgggtc 


seq list revised Natl 
agtaaacttt ggtccgaccg 


12May2005 . ST2 5 ■ txt 
tggatggtga ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctcgggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta .tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


• „ 
atccatcctt 


tttcattaca 

• 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 ' 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 


tttaacgatt 


acactagcaa 


gaaagaaagt 


tgtgtgggtc 


tc 




1722 



<210> 192 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> VARIANT 
<222> (227). .(227) 

<223> xaa = Ala 
<220> 

<221> VARIANT 

<222> (286) . . (286) 

<223> L286G 

<220> 

<221> VARIANT 

<222> (332).. (332) 

<223> Y332S 

<400> 192 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp cys Leu Tyr Leu Asn 

85 90 95 

val frp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

i 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys ser val 

180 185 190 

Thr Leu Phe Gly Glu ser Ala Gly Ala Ala ser val Ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Pro Gly ser val 
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275 280 285 

Asn' Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

— 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

* 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Ser Gly Ala Pro Gly 

325 330 335 

* 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu ser 
355 ' 360 365 

lie Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn ser Thr Ser Trp Pro val Phe Lys ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 
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Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 

565 570 

<210> 193 
<211> 1722 
<212> DNA 
<213> Artificial 



<220> 

<223> Synthetic butyrylcholinesterase variant 



gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 

• 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctcctttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gtctatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 
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tttgaacacc gatcctccaa acttctctgg ccagaatggg ttggagtgat gcatggctat 

gaaattgaat ttgtctttgg tttacctctg gaaagaagag ataattacac aaaagccgag 

gaaattttga gtagatccat agtgaaacgg tgggcaaatt ttgcaaaata tgggaatcca 

aatgagactc .agaacaatag cacaagctgg cctgtcttca aaagcactga acaaaaatat 

ctaaccttga atacagagtc aacaagaata atgacgaaac tacgtgctca acaatgtcga 

ttctggacat cattttttcc aaaagtcttg gaaatgacag gaaatattga tgaagcagaa 

tgggagtgga aagcaggatt ccatcgctgg aacaattaca tgatggactg gaaaaatcaa 

tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 

<210> 194 

<211> 574 

<212> PRT 

<213> Artificial ' 

<220> 

<223> Synthetic butyryl chol i nesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (429) . . (429) 

<223> P429L 

<220> 

<221> VARIANT 

<222> (434).. (434) 
<223> M434V 

<400> 194 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
1 5 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 
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Met Trp Asn Pro Asn Thr Asp Leu ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg val lie val val Ser Met 
130 135 140 

Asn Tyr Arg val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala ser val ser Leu His Leu 
195 200 205 

Leu ser Pro Gly ser His ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 
275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu val Tyr Gly Ala Pro Gly 

325 330 335 
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Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr phe Glu His Arg ser ser Lys Leu Leu Trp pro Glu 

420 425 430 

Trp val Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

i 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu ser cys val Gly Leu 

565 570 

<210> 195 
<211> 1722 

Page 360 



X16700B_US seq list revised Natl 12May2005.ST25.txt 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



f\C\^ 1QC 

gaagatgaca 


tcataattgc 


aacaaagaat 


ggaaaagtca 


gagggatgaa 


cttgacagtt 


60 


tttggtggca 


cggtaacagc 


ctttcttgga 


attccctatg 


cacagccacc 


tcttggtaga 


120 


cttcgattca 


aaaagccaca 


gtctctgacc 


aagtggtctg 


atatttggaa 


tgccacaaaa 


180 


tatgcaaatt 


cttgctgtca 


gaacatagat 


caaagttttc 


caggcttcca 


tggatcagag 


240 


atgtggaacc 


caaacactga 


cctcagtgaa 


gactgtttat 


atctaaatgt 


atggattcca 


300 


gcacctaaac 


caaaaaatgc 


cactgtattg 


atatggattt 


atggtggtgg 


ttttcaaact 


360 


ggaacatcat 


ctttacatgt 


ttatgatggc 


aagtttctgg 


ctcgggttga 


aagagttatt 


420 


gtagtgtcaa 


tgaactatag 


ggtgggtgcc 


ctaggattct 


tagctttgcc 


aggaaatcct 


480 


gaggctccag 


ggaacatggg 


tttatttgat 


caacagttgg 


ctcttcagtg 


ggttcaaaaa 


540 


aatatagcag 


cctttggtgg 


aaatcctaaa 


agtgtaactc 


tctttggaga 


* 

aagtgcagga 


600 


gcagcttcag 


ttagcctgca 


tttgctttct 


cctggaagcc 


attcattgtt 


caccagagcc 


660 


attctgcaaa 


gtggttccgc 


kaatgctcct 


tgggcggtaa 


catctcttta 


tgaagctagg 


720 


aacagaacgt 


tgaacttagc 


taaattgact 


ggttgctcta 


gagagaatga 


gactgaaata 


780 


atcaagtgtc 


ttagaaataa 


agatccccaa 


gaaattcttc 


tgaatgaagc 


atttgttgtc 


840 


ccctatggga 


ctaatttgtc 


agtaaacttt 


ggtccgaccg 


tggatggtga 


ttttctcact 


900 


gacatgccag 


acatattact 


tgaacttgga 


caatttaaaa 


aaacccagat 


tttggtgggt 


960 


gttaataaag 


atgaagggac 


agctttttta 


gcgtatggtg 


ctcctggctt 


cagcaaagat 


1020 


aacaatagta 


tcataactag 


aaaagaattt 


caggaaggtt 


taaaaatatt 


ttttccagga 


1080 


gtgagtgagt 


ttggaaagga 


atccatcctt 


tttcattaca 


cagactgggt 


agatgatcag 


1140 


agacctgaaa 


actaccgtga 


ggccttgggt 


gatgttgttg 


gggattataa 


tttcatatgc 


1200 


cctgccttgg 


agttcaccaa 


gaagttctca 


gaatggggaa 


ataatgcctt 


tttctactat 


1260 


tttgaacacc 


gatcctccaa 


acttccgtgg 


ccagaatgga 


tgggagtgat 


gcatggctat 


1320 


gaaattgaat 


ttgtctttgg 


tttacctctg 


gaaagaagag 


ataattacac 


aaaagccgag 


1380 


gaaattttga 


gtagatccat 


agtgaaacgg 


tgggcaaatt 


ttgcaaaata 


tgggaatcca 


1440 


aatgagactc 


agaacaatag 


cacaagctgg 


cctgtcttca 


aaagcactga 


acaaaaatat 


1500 


ctaaccttga 


atacagagtc 


aacaagaata 


atgacgaaac 


tacgtgctca 


acaatgtcga 


1560 


ttctggacat 


cattttttcc 


aaaagtcttg 


gaaatgacag 


gaaatattga 


tgaagcagaa 


1620 


tgggagtgga 


aagcaggatt 


ccatcgctgg 


aacaattaca 


tgatggactg 


gaaaaatcaa 


1680 
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tttaacgatt acactagcaa gaaagaaagt tgtgtgggtc tc 



<210> 196 

<211> 574 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> VARIANT 

<222> (227).. (227) 

<223> xaa = Ala 

<220> 

<221> VARIANT 

<222> (285). .(285) 
<223> P285N 

<220> 

<221> VARIANT 
<222> (331).. (331) 
<223> V331A 

■ 

<400> 196 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 
50 55 60 

Cys Cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe His Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 

lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie Val val Ser Met 
130 135 140 

Page 362 



X16700B_US seq list revised Natl 12May2005.ST25.txt 



Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin Ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg 
225 230 235 240 

♦ 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255, 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu Val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val ser Glu Phe Gly Lys Glu Ser 
355 360 365 

lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 



Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
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390 395 400 



Pro'Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser ser Lys Leu Pro Trp pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 ' 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 
515 520 525 

val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 
530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr ser Lys Lys Glu ser Cys val Gly Leu 

565 570 

<210> 197 
<211> 642 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> mi sc_feature 
<222> (1) . . (642) 

<223> Anti-CD20 antibody light chain 
<400> 197 

gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 
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ctctcctgca gggccagctc aagtgtaccg tacatccact ggtaccagca gaaacctggc 120 

caggctccca ggctcctcat ctatgccaca tccgctctgg cttctggcat cccagacagg 180 

ttcagtggca gtgggtctgg gacagacttc actctcacca tcagcagact ggagcctgaa 240 

gattttgcag tgtattactg tcagcagtgg ctgagtaacc cacccacttt tggccagggg 300 

accaagctgg agatcaaacg aactgtggct gcaccatctg tcttcatctt cccgccatct 360 

gatgagcagt tgaaatctgg aactgcctct gttgtgtgcc tgctgaataa cttctatccc 420 

agagaggcca aagtacagtg gaaggtggat aacgccctcc aatcgggtaa ctcccaggag 480 

agtgtcacag agcaggacag caaggacagc acctacagcc tcagcagcac cctgacgctg 540 

agcaaagcag actacgagaa acacaaagtc tacgcctgcg aagtcaccca tcagggcctg 600 

agctcgcccg tcacaaagag cttcaacagg ggagagtgtt ag 642 



<210> 198 

<211> 213 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> . MISC_FEATURE 
<222> (1)..(213) 

<223> Anti-CD20 antibody light chain 
<400> 198 

Glu lie val Leu Thr Gin Ser Pro Gly Thr Leu ser Leu ser Pro Gly 
15 10 15 



Glu Arg Ala Thr Leu ser Cys Arg Ala ser ser ser val Pro Tyr lie 

20 25 30 



His Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie Tyr 
35 40 45 



Ala Thr Ser Ala Leu Ala Ser Gly lie Pro Asp Arg Phe Ser Gly Ser 
50 55 60 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie ser Arg Leu Glu Pro Glu 
65 70 75 80 



Asp Phe Ala val Tyr Tyr cys Gin Gin Trp Leu Ser Asn Pro Pro Thr 

85 90 95 



Phe Gly Gin Gly Thr Lys Leu Glu lie Lys Arg Thr Val Ala Ala Pro 
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100 105 110 



ser val Phe lie Phe Pro Pro ser Asp Glu Gin Leu Lys Ser Gly Thr 
115 120 125 



Ala ser val val cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
130 * 135 140 



val Gin Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu 
145 150 155 160 



Ser val Thr Glu Gin Asp Ser Lys Asp ser Thr Tyr Ser Leu Ser Ser 

165 170 175 



Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 

180 ' 185 190 



Cys Glu val Thr His Gin Gly Leu Ser Ser Pro val Thr Lys Ser Phe 
195 200 205 



Asn Arg Gly Glu Cys 
210 



<210> 199 

<211> 2298 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 



<220> 

<221> mi sc_feature 
<222> (1). .(2298) 

<223> Anti-CD20 antibody VH-CHl hinge cys L530 BChE.4-1 heavy chain 
construct 

<400> 199 



gaggtgcagc 


tggtgcagtc 


tggagcagag 


gtgaaaaagc 


ccggggagtc 


tctgaagatc 


60 


tcctgtaagg 


gttctggccg 


tacatttacc 


agttacaata 


tgcactgggt 


gcgccagatg 


120 


cccgggaaag 


gcctggagtg 


gatgggggct 


atttatccct 


tgacgggtga 


tacttcctac 


180 


aatcagaagt 


cgaaactcca 


ggtcaccatc 


tcagccgaca 


agtccatcag 


caccgcctac 


240 


ctgcagtgga 


gcagcctgaa 


ggcctcggac 


accgccatgt 


attactgtgc 


gagatcgact 


300 


tacgtgggcg 


gtgactggca 


gttcgatgtc 


tggggcaagg 


ggaccacggt 


caccgtctcc 


360 


tcagcctcca 


ccaagggccc 


atcggtcttc 


cccctggcac 


cctcctccaa 


gagcacctct 


420 


gggggcacag 


cggccctggg 


ctgcctggtc 


aaggactact 
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tccccgaacc 


ggtgacggtg 


480 



• 



tcataaaact 


X16700B_US 

caaacaccct 
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gaccagcggc gtgcacacct 


12May2005 . ST25 . txt 
tcccggctgt cctacagtcc 


540 


tcaaaactct 


actccctcaa 


cagcgtggtg 


accgtgccct 


ccagcagctt 


gggcacccag 


600 


acctacatct 


acaacataaa 


tcacaagccc 


agcaacacca 


aggtggacaa 


gaaagcagag 


660 

V# \f \f 


cccaaatctt 


ataacaaaac 


tcacacatgc 


ccaccgtgcc 


caaagcttga 


agatgacatc 


720 


ataattaraa 


caaaaaataa 


aaaagtcaga 


gggatgaact 


tgacagtttt 


tggtggcacg 


780 


ataacaacct 

\4 V. VA (A V_U y V- V_ V. 


ttcttaoaat 

V- v. v» v— V- y vj u va v_ 


tccctatgca 


cagccacctc 


ttggtagact 


tcgattcaaa 


840 


ex ci y V— v_ ca v_ ca y v*. 


rtc taarf aa 


gtggtctgat 


atttggaatg 


ccacaaaata 


tgeaaattet 


900 

-j \j \j 


tfir totraaa 

v. y \— i_ y v. v. uu a 


acataoatca 


aagttttcca 


ggcttctttg 


gatcagagat 


gtggaaccca 


960 

-i \j \j 


pi a ra r 1" o a r 


v. v_ a y Lyaaya 


ctgtttatat 


ctaaatgtat 


ggattccagc 


acctaaacca 


1020 


aCACACLCA 


rtatattnat 

v. i_ y Lu l l y a i_ 


atggatttat 


ggtggtggtt 


ttcaaactgg 


aacatcatct 


1080 


i_ i_cav_ca *_y v_ i_ i_ 


a v_ y a Lyyv.ua 


gtttctggct 


cgggttgaaa 


gagttattgt 


agtgtcaatg 


1140 


aav. v_ ci t_ ay y y 


tocintnrrct 
Lyyy v. y v_ v_ \_ i_ 


aggattctta 


getttgecag 


gaaatcctga 


ggctccaggg 


1200 




1" a 1" 1" 1" aa t* ra 

v.u i_ v. v. y a v. v. a. 


acagttggct 


cttcagtggg 


ttcaaaaaaa 


tatagcagee 


1260 

■A- A— \J \J 


tttoataaaa 


atcctaaaaa 


tgtaactctc 


tttggagaaa 


gtgeaggage 


agcttcagtt 


1320 

■A- _/ I— \J 


uy V.V. i_y v_a i_ v- 


tactttctcc 

v. y v_ \_ \_ i_ v_ \_ V— v_ 


tggaagecat 


tcattgttca 


ccagagccat 


tetgeaaagt 


1380 

■A- _/ \J KJ 


aattcrnrta 


a "tactcctta 
u Ly v. w \_ v. y 


ggeggtaaca 


tctctttatg 


aagctaggaa 


cagaacgttg 


1440 


aacttaacta 

QO\» u. uuy v_ \_ ca 


aattaactaa 


ttgetctaga 


gagaatgaga 


ctgaaataat 


caagtgtctt 


1500 

-A. ~S \J \J 




u i_ v_ \_ v. v_ aou a 


aattcttctg 


aatgaagcat 


ttgttgtccc 


ctatgggact 


1560 


aatttatcaa 


taaactttaa 

LuauVi v. v_ Lyy 


tccgaccgtg 


gatggtgatt 


ttctcactga 


catgccagac 


1620 

-A- V/ £_ \f 


at"at"tart:i"ci 

cl a v. v» a v_ v. v. y 


aarttaaara 

UU V. V. w V< Vf %-A V.CA 


atttaaaaaa 


acccagattt 


tggtgggtgt 


taataaagat 


1680 

-A- V/ VA 


aaaaaaacaa 
y aa yyy av - a y 


c t t t t t t a a c 


gtatggtgct 


cctggcttca 


gcaaagataa 


caatagtatc 


1740 


ataactaaaa 

vi v-vavav. v. ia y cava. 


aaaaatttca 


ggaaggttta 


aaaatatttt 


ttccaggagt 


gagtgagttt 


1800 

j— \j \j 


aaaaaaaaat 


ccatcctttt 


tcattacaca 


gactgggtag 


atgatcagag 


acctgaaaac 


1860 


taccataaaa 

i_a.v_.v_y i_y ayy 


ccttaaataa 

v-v- v. uyyy uyu 


tgttgttggg 


gattataatt 


tcatatgccc 


tgccttggag 


1920 


ttcaccaaaa 


aattctcaaa 

vA y «w i_ »_ v_ v_ VA y kA 


atggggaaat 


aatgcctttt 


tctactattt 


tgaacaccga 


1980 

-j- \j \j 


tcctccaaac 


ttccgtggcc 


agaatggatg 


ggagtgatgc 


atggctatga 


aattgaattt 


2040 


gtctttggtt 


tacctctgga 


aagaagagat 


aattacacaa 


aagccgagga 


aattttgagt 


2100 


agatccatag 


tgaaacggtg 


ggcaaatttt 


gcaaaatatg 


ggaatccaaa 


tgagactcag 


2160 


aacaatagca 


caagctggcc 


tgtcttcaaa 


agcactgaac 


aaaaatatct 


aaccttgaat 


2220 


acagagtcaa 


caagaataat 


gacgaaacta 


cgtgctcaac 


aatgtcgatt 


ctggacatca 


2280 


ttttttccaa 


aagtctga 










2298 
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<210> 200 
<211> 765 
<212> PRT 
<213> Artificial 

<220> 

<223> Synthetic butyrylchol inesterase variant 
<220> 

<221> MISC_FEATURE 

<222> (1). .(765) 

<223> Anti-CD20 antibody VH-CHl hinge cys L530 BChE.4-1 heavy chain 
construct 

<400> 200 

Glu val Gin Leu val Gin ser Gly Ala Glu val Lys Lys Pro Gly Glu 
15 10 15 

Ser Leu Lys lie Ser cys Lys Gly ser Gly Arg Thr Phe Thr ser Tyr 

20 25 30 

Asn Met His Trp val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met 
35 40 45 

Gly Ala lie Tyr Pro Leu Thr Gly Asp Thr ser Tyr Asn Gin Lys ser 
50 55 60 

Lys Leu Gin val Thr lie Ser Ala Asp Lys Ser lie Ser Thr Ala Tyr 
65 70 75 80 

Leu Gin Trp ser ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Thr Tyr val Gly Gly Asp Trp Gin Phe Asp val Trp Gly 

100 105 110 

Lys Gly Thr Thr val Thr val Ser ser Ala Ser Thr Lys Gly Pro ser 
115 120 125 

val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala 
130 135 140 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr val 
145 150 155 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 

165 170 175 

val Leu Gin ser Ser Gly Leu Tyr Ser Leu Ser ser val val Thr val 

180 185 190 
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Pro ser ser ser Leu Gly Thr Gin Thr Tyr lie Cys Asn val Asn His 
195 200 205 

Lys Pro Ser Asn Thr Lys val Asp Lys Lys Ala Glu Pro Lys Ser cys 
210 215 220 

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Lys Leu Glu Asp Asp lie 
225 230 235 240 

lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met Asn Leu Thr val 

245 250 255 

Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro Tyr Ala Gin Pro 

260 265 270 

Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys Trp 
275 280 285 

» 

Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser cys Cys Gin Asn 
290 295 300 

Tie Asp Gin Ser Phe Pro Gly Phe Phe Gly Ser Glu Met Trp Asn Pro 
305 310 315 320 

* 

Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn val Trp lie Pro 

325 330 335 

Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp lie Tyr Gly Gly 

340 345 350 

Gly Phe Gin Thr Gly Thr Ser Ser Leu His val Tyr Asp Gly Lys Phe 
355 360 365 

Leu Ala Arg val Glu Arg val lie val Val Ser Met Asn Tyr Arg val 
370 375 380 

Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro Gly 
385 390 395 400 

Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin Trp val Gin Lys 

405 410 415 

Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser Val Thr Leu Phe Gly 

420 425 430 

Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu Leu ser Pro Gly 
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435 440 445 

Ser' His ser Leu Phe Thr Arg Ala lie Leu Gin ser Gly Ser Ala Asn 
450 455 460 

Ala Pro Trp Ala val Thr ser Leu Tyr Glu Ala Arg Asn Arg Thr Leu 
465 470 475 480 

Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn Glu Thr Glu lie 

485 490 495 

lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie Leu Leu Asn Glu 

500 505 510 

Ala Phe val val Pro Tyr Gly Thr Asn Leu Ser Val Asn Phe Gly Pro 
515 520 525 

Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp lie Leu Leu Glu 
530 535 540 

Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly val Asn Lys Asp 
545 550 555 560 

Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly Phe Ser Lys Asp 

565 570 575 

Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys lie 

580 585 590 

Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu ser lie Leu Phe His 
595 600 605 

Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu Ala 
610 615 620 

Leu Gly Asp Val val Gly Asp Tyr Asn Phe lie Cys Pro Ala Leu Glu 
625 630 635 640 

Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr Tyr 

645 650 655 

Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly Val 

660 665 670 

Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu Pro Leu Glu Arg 
675 680 685 
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Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu ser Arg ser lie val 
690 695 700 

Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr Gin 
705 710 715 720 

Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr Glu Gin Lys Tyr 

725 730 735 

Leu Thr Leu Asn Thr Glu Ser Thr Arg lie Met Thr Lys Leu Arg Ala 

740 745 750 

Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys val 
755 760 765 

<210> 201 

<211> 530 

<212> PRT 

<213> Artificial 

<220> 

<223> Synthetic butyrylcholinesterase variant 
<220> 

<221> MISC_FEATURE 
<222> CD-. (530) 
<223> . L530 construct 

<400> 201 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys val Arg Gly Met 
15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin ser 
35 40 45 

Leu Thr Lys Trp ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn ser 
50 55 60 

Cys cys Gin Asn lie Asp Gin ser Phe Pro Gly Phe Phe Gly ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr val Leu lie Trp 

100 105 110 
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lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr ser ser Leu His val Tyr 
115 120 125 

Asp Gly Lys Phe Leu Ala Arg val Glu Arg val lie val val ser Met 
130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro Lys Ser val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser val Ser Leu His Leu 
195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie Leu Gin ser 
210 215 220 

Gly Ser xaa Asn Ala Pro Trp Ala val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu lie lie Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Ala Phe val val Pro Tyr Gly Thr Asn Leu Ser val 
275 280 285 

Asn Phe Gly Pro Thr val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 
290 295 300 

lie Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin lie Leu val Gly 
305 310 315 320 

val Asn Lys Asp Glu Gly Thr Ala Phe Leu Ala Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly val Ser Glu Phe Gly Lys Glu Ser 
355 360 365 
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lie Leu Phe His Tyr Thr Asp Trp val Asp Asp Gin Arg Pro Glu Asn 
370 375 380 

Tyr Arg Glu Ala Leu Gly Asp val val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly val Met His Gly Tyr Glu lie Glu Phe val Phe Gly Leu 
435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu lie Leu Ser 
450 455 460 

■ 

Arg Ser lie val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 ,480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu ser Thr Arg lie Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr ser Phe Phe Pro Lys 
515 520 525 

val Leu 
530 



Page 373 



